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In the winter of 1976-77, Ameri- ;
cans were rudely reminded that all .
was not well on the energy front. The
cold . . . the gas shortage .. . the
closing down of industries. . . . Once'
again, energy seemed to have become
a problem of national dimensions.

At the same timme, mounting re- -
quirements for imported oil—nearly
half the country’s oil consumption—
were a reminder that energy is very
much an international matter;! and
the international oil picture was not
reassuring: .

‘"The CIA: Without * grmtly mcrmscd
energy conservation,” there
will be 01'1 shortages in the
1980 5.2

The President: Each new mzrentoru of

: world oil reserves has
been more disturbing
) ‘than the last.’’3
Indeed, energy is a subject with
vast international ramifications-—some
of them quite apparent, some less so.

It is evident, for example, that by

importing increasing amounts of lim-

ited world oil, the United. States| is

posing a long-term threat to the fuel

* security of all other oil-importing

countries, mdudmg its allies. (In 1972,

America’s allies in the Organization

for Economic Cooperation and Devel-

opment were already expressing polite
~ concern about this prospect.)¢

Of course, the reverse is also tyue.
And if anything happened which’ cut
- the ﬂow of oil from the Middle East

the problem” obviously would reach
critical dimensions within a matter of-
days.

One does not have to labor the
point: in a world of growing potential
shortages, divisive-forces lie. in wait .

And yet, this compeétition for ex-
isting world energy resources also has
a-strangely positive side, because of
the very scale of long-term demand. It
could even lead to_a high level of

international cooperation in conserva-

tion, research, development, and-dis-
covery . . . in the sense that any con-
tribution to the global energy supply—
by anyone; anywhere—is bound to be
of general benefit. Europe and ‘North
America would surely stand to gain,
for example, if the considerable hy-

 droelectric potential of the southern

hemisphere were developed. And all
countries would benefit, at least in the
long run, if Japanese or American
scientists made a major breakthrough
in solar technology.

By the same token, there is a
certain complementarity of interests
between the industrial consum.tng na-
tions and members of the Organiza-
tion of Petroleurn Exportifig Countries
(OPEC); as will be seen, the ob)ectlves
of these two groups are not as far
apart as many have assumed.

Since 1950, the United States has

“moved- from being an energy exporter

to being the world’s leading importer.

But there.seéms no doubt that even in”~
" the unlikely event the U.S. again be-

! Accordmg to a Gallup poll published in }une 1977 only 52% of Americans knew their

country- had to import any oil at all.

-

2 The International Energy Situation: Outlook to 1985, Apr 1977, p. 1.
3 Pres:dent Carter’s address to the nation;- White House press release, Apr 18, 1977.

]:KCnergy Prospecrs to 1985, OECD. Paris, 1974, vol. 1, p- 1.
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came totally independent in energy, its
own interests—even narrowly de- -
fined—would still dictate a continuing

- and deep U.S. involvement in world
energy affairs, For one thing, an eco-
nomic crisis inducéd by energy short-
ages in one part of the world would ,
almost surely have economic or politi-
cal consequences for other;_areas, in-
cluding North America. For another,:
no country can isolate itself from the -
mounting problems of global pollu-
tion, much of which derives from the
uses of energy .

global energy picture, this pape

v
- IR - - . . [P

But presumably the most compel-
ling reason for U.S. involvement in
world energy affairs is the hope that "
this eountry ¢an influence the future
in vitally important ways. The ways
in_which countries choose and manage
energy technologies can spell the dif-
ference between the survival of civili- . -
zation and a series of catastrophes

" that wou.ld leave no nat:ton untotiched.

In at‘temptmg a fresh look at the
r will
briefly review some interrelated diplo--
matic, commercial, and technical as- -
pects of the question, with their impli-

*. cations for the United States and 1ts
- forelgn pohcy
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' For. more than 50 years the
world’s oil trade has to a large extent
been managed by seven major com-
panies—the “‘Seven Sisters,” as they
are often called—five of which are

* American. !, All of them are “inte-

' grated,”,meaning_ that they are ‘
equipped to do everything in the oil -
business: produce, refine, transport,

. and market. _ ,

.According to some scholars, the
essential pattern of the Sistets’ inter-

- national operations was set once and |
for all in 1928, wnen industry leaders -
gathered at Achnacarry Castle in the
Highlands of Scotland. 2 The result
was a secret agreement which began

LEADING UP TO AND ‘FOLLOWING THE CRISIS OF 1973-74

v

- productior‘t ratbs of many disparate
countries had to be brought into over-

all harmony—a delicate process some-__

_times requiring that certain countries
be used as ‘““eveners,” i.e., that their
production rates be reduced. =~ .

On the whole, from the end of
World War II until the mid-1960’s, .

“‘the international and domestic mar-
ket control mechanisms of the oil in-- .
dustry achieved their objectives with .
exermnplary precision.””s However, in
1959 and 1960 the majors were obliged

' to lower oil pricés somewhat, because

-of tompetition from 'medium-sized
“independent” companies. In reaction,

- the producing countries—largely at the

by noting that ““excessive competition’” initiative of Venezuela—banded to-
had resulted in “’tremendous over-pro— gether and formed the Organization -
duction.””3 To avoidesuch situations in  of Petroleum Exporting Countries -

the future, the agreement provided
for dividing world:markets and stabi-
lizing .prices. 4 ) :

The general concept of this agree-

ment seemed consistent, moreover,
with another important aspect of the
relationship among the Sisters: their -
‘working together in common enter-
prises. , . _
'_"Managing’ international oil pro-
duction so as to provide a stable
growth in supply, as world demand
increased, while avoiding any over-
production with attendant falling , .
prices, was a complex undertaking.

“Among other things, it meant that the

(OPECQ), in an effort to prevent future
'declines in priée. : T
Then, in the mid-1960’s, a wave
of competition began to be felt from
some indepetdents which had man-
agéd,to win concessions, alongside the
majors, in Libya. The independents

- were selling their product on world

markets at lower prices; and the ma-
jors were threatened with “the painful

~ necessity of offsetting the Libyan ex- -

pansion with cerresponding reduc—,
tions in the Middle East, thereby Im-
periling their invaluable concessions in’
that area.’’¢ ™ J

»
2

X Their present names: Exxon, Gulf, Mobil, So-Cal (or Chevron), Texaco, Shell, and BP (British
Petroleum). Shell is under Dutch-British management; BP is half-owned by the British -

? Anthony Sampson, The Seven Sisters, Viking _Pre-ss_, New York, 1975, p. 72.

Government. ..

3Ibid., p.73.° - -

-, * John M. Blair, The Controt of Oil, Pantheon Books, New York, 1976, p. 62
- S\,Fd"' ‘p_ zw_ . - - ,. ‘e »
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Help came frorn an unh:kely \
quarter: the réevolutionary governm
' of Colonel Qadhafi, which in 1970
soon after cormng to power, aske the
_ independents for a price incréa f
40¢ per barrel. When this was refused,
the Qadhafi govemment imposed cut-
“backs on oil produgtion in Libya.
Libya finally did win a concession,
however—a price increase of 30¢.
Though thé amount was not large,
the oil campanies feared that it could

t

be a precedent for competing demands "

between Libya on the one hand and
the Middle East countries on the other.
To avoid being thus whipsawed, they
sought to form a united front among
themselves for dealing with OPEC as
a whole. But over the next few years
~ OPEC demands were to escalate from
price increases to ’ gradual nationalis-
ation, -under the tactful slogan of * par-
ticipation” ”’; and the uniteéd front dnd
not hold.7 "~ - - )
‘When war again broke out in the
N Middle East in the fall of 1973, the
. Arab oil-producers imposed an em-
bargo on the United States in protest
against.a U.S. military airlift and some
$2 billion in economic assistance to,
. ' Israel: Other OPEC membeérs did not
take part in the embargo, but in the
erid they nevertheless benefited from
this period of shortages and uncer-
tainty. By the time the embargo was
lifted in. March 1974, the world price
of oil had quadrupled.- And decisions -
“about producgtion and pricing which
formerly had been made by the com-
panies were now being made by the
producding countries.

-

? Sampson, Sisters, p. 230.
8 [bid., p. 266. /

<

p ‘c

. ° The Trilateral Commission was formed in 1973 by private cmzéns “to foster ¢l
cooperation among thesé three regions on commom p-!'oblems
: (former U.5. SALT negotiator) was named North American chaitman,

for a Trilateral Approach,’” Triangle,Paper No. 5, 1974.
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Meanwhile, th& major oil compa-
nies had the task of applying the
embargo and in the Unriited States
opinion polls showed that ‘‘Americans
blamed e companies more than the
Arabs.” # Although U.S. imports of
Ara were almast completely cut
off bef'ore the embargo ended, many
Apaericans felt, the shortage, within the
country was more contrived than real;
-and there were cries of * ‘rip-off” when
gasoline ame abundant again after
an increase of 40% in price. In the
meantime,' moreover, the major oil
companies had further tarnished their
publi¢/image by anhouncing ‘unprece-_
“dented profits for the preceding year—
due mainly to the greatly enhanced
value of their inventorie (although
these would have to be replaced at
higher prices).

In Europe also the major o:l com-
panies ran inte stormy weathe,
though of a'somewhat different kind.
Since most of them are ‘American-
based, there 'was suspicion that during'’
the embargo they had shown favorit-
ism toward the United States. A Eu-
ropean Commission report subse-

—

-

~ quently absolved them of this charge,

however, and exoneration came also

N

meérican, and Japariese Trilateral

Tommission. ® This latter body said
‘the companjes “"did well in the distri-,
bution of available supplies,” adding .o
that they had not sought this onerous -
responsibility “’and do nof want it in
the future.’’ 10 (Since then the Interna-
tional Energﬁ Agency (IEA) has in fact
drawn up a pl?n which would assign

-.!-
* - ;
. ‘\—/ : |
“{:’-‘" s -,- T ;g -~ 4 - .
. L Y - ' /

ose; —~
Ambassador Gerard C. Smith
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this function te governments in any - book states that the producing-coun-
future emergency.) . . .- tries “must be aware that the share . -
The general feelings of doubt and which they are-getting, out-of their:oit —

suspicion engendered at the time of could not possibly be attained without
the embargo hav® nevertheless per- the capital, the technique, and the
sisted, at least to some degree—and ‘experience of the companies.” 12 |

_ not only in t:'he, United States. A report Retrospective: Ma y observers have
issued by the QECD in' the latter_ part  viewed the history o?intemational oil
of 1976, for example—following a production pr;ma;-ﬂy as a storv of con-

- " study of energy conservation efforts ins-flicting efforts among various

17 of its member-countries—noted that groups—governmental or - .
in most of thesescountries people were _commercial—for the ““control’” of oil.
“skeptical that any energy problem _ State Department analysts feel, how-
exists.”” "It remains to be Sg?en," t,he ever, that preoccupaﬁon ] tﬁis con-
report concluded, how effective gov- troversy in recent-times tends. to .

-

“erfment conservation palicies>and obscure the essential underlying
progranis could be “in such an envi-  trend— s dramatic shift in the global
.ronment.’" !t . - .supply-and-demand situation. While
. With respect to OPEC attitudes consumers were still favored in the

toward the campanies in the wake of 1960’s, the‘picture changed in the

all these turbulent events, a book pub- 1970’s, and according te most projec-
lished by an OPEC official in the latter tions, will continue thanging in the
part of 1974 reflects a mixture of senti- <yme direction in the 1980’'s. One oil-

. ments. the one hand; the author-  producing country after another has
takes them strongly to task for their - approached the limits of its productive -
historical role, and applauds the pro- capacity, while world ¢onsumption has

gressive nationalizations that were tak- continued to rise. .
ing place. But on the other hand, the o

. . . T : : f
' -
: - .

-
»

-

=

- - - .
Fl

' Energy Conservation in the International Energy Agency—1976 Review/OECD, Paris, 1976, p. 8.,

4? Abdul Amir Q. Kubbah (Acting Chief of OPEC’s Information Department), OPEC Past and
EMC”' Petro-Economic Research Centré, Vienna, 1974, pp. 7, 101, and 131. o A ,

,m....,,., . _ . - 9{ - . ‘ _/ . . 7
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The Industrial . -
Democracies "

As observed in a report of the".
Trnlateral Commission, the events of
1973-74 ““did not create the energy
problem.” R-++er, they ‘“‘revealed with
merciless c.:.:t “he vulnerability of
the indus=_... . untries.”’t

In many ways the United States
was a good deal less vulnerable than -
the others. As noted in an OECD
study, the U.S. is one of the very few
industral countries “with large and
diversified energy resources” (the oth-
ers being Australia, Canada, Norway,
and the United Kingdom).2 Also, the
very extent of energy wasted in the
U.S. was seen as a kind of safety
factor, since it meant that substantial
energy savings could be made without
curtailing production. Nevertheless,
the American economy was strongly
affected. As noted by one observer,
.the U.S. gross national product “’de-
* clined by about $15 billion, 500,000 . .
]oEswerel&t andall pricesincreased.”’ 3

The collective response ¢ :he in-
dustrial countries to the events of
1973-74 was the establishment of :Ae
International Energy Agency (IEA)
within the OECD. Tkre agreement set-
ting up this agency provided for cer-
tain protectxve measures such as the
sharing of oil in an emergency it also

-
-

: -
! Triangle Paper No. 5, p. 9.

? “Energy R&D Policies in OECD Member Countries,” Energy R&D, OECD, Pags, 1975.
3 John M. Fowler, Energy-Environment Source Book, N.S.T.A., vol. 1, p- 27.

~ SOME EFFECTS OF THE ENERGY CRISIS

provided for cooperation in research

- and development (R&D) and in con-

servation. 4

Over the next few years, eco-
nomic activity picked up considerably
in the industrial world. With all the
signs of economic recovery, however,
the bills for imported oil were a re-
minder of the serious condition which
lay beneath the surface. (In the case
of the U.S., oil imports for 1977 were _.
expected to cost $41 billion—as

against $4.6 billion in 1972.)s

In 1976 the IEA published a report
on members’ perfo ce in conser-
vation (under the somewhat awkward
slogan: “A barrel saved is as useful as
a barrel produced—better in many re-
spects’. Commending member-na-
tions fr what progress had been .
made, the report said that “Nonethe-
less, significant potential still exists for
reducing future energy demand in al- -
most every country.”” It placed consid-
erable emphasis on energy—prices and
taxes as conservation measures, and
had this to say with respect to the
transportation sector: “Automobile ef-
ficiency is a critical concern since autos
by far are the dominant transport
mode in both urban and rural use...”
It added: “High national gasoline

- pmices and/or taxes have promoted the

manufacture and purchase of relatively

. efficient autos notably in Western Eus

rope, and low gasohne pncesltaxes

-
—
=y

-]

“ For a desmphon of the IEA and its origins, see The United States and the Third World,
Deoartment of State Publication 8863, July 1976, pp. 49-50. 1

N chart Rowen, ““Needed: An Energy Program ‘I'hat Really Hurts " The Washmgton Post, June
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have led to large inefficient autos,
notably ‘in the United States and Can-
ada.” . N o :
The drafters of the report also
commented tactfully about the per-
formance of individual countries:
About the U.S. they said: “In sum-
mary. the United States rates below
.average among IEA nations in actual
conservation results and experiences
below average specific efficienciesTin

-

" ‘transportation and industry. The

country has adopted a conservation
programme with some strong ele-
ments, But needs much improvement
in several important areas such as
pricing/taxes and buildings.”"®

While the report did not say so,
American per capita energy consump-
tion rates are as much as tliree times
those of Western European countries
with comparable living standards.

(Only the Canadians are ahead—a fact

‘which, some months later, would lead
a Canadian editorialist to remark:"""We
too are going to have to face the
music. Jimmy Carter is playing our
song.”")?

History will perhaps take a toler-
ant view of America’s past perform-
ance in energy consumption, given
the unforeseen problems; the vast size
of the countrv, and the extraordinary
diversity and sophistication of the -
goods it has_produced, some of which
have benefited the whole world. But
the present outlook of other industrial
nations is probahly more accurately
reflected in a regent-article by a West
German sdence writer. Discussing his
country’s successg in conservation, he
commented: ~‘West Germans also

4

¢ Energy Conservation
8, 15. and 35.-

T The Vancouver Sun, Apr. 21, 1977.

N

.

hope that Presidgnt Carter triumphs
in his crusade to conserve energy in
the United States. For, as they see it,
perhaps selfishly, that will mean more
oil is available for them.’’#

- Looking at another aspect of the
matter, Tiie National Energy Plan (re-
leased by the White House' in April
1977) makes this observation: ““Because
the United States is the country most
wasteful of energy, and because it has
been increasing s demand for world -

0il, the United States has not been

able to provide leadership to restrain
the growth of world demand.”’

The Oil-Producing
Countries -

“If God so wills,”” according to a
Persian proverb, ““good will come out
of evil.”” And according to an OPEC
official, who cites this proverb, that is -
more or less what happened. ® The
“evil” in question was the oil compa-
nies’ behavior in 1959 and 1960 in
““arbitrarily and unilaterally’’ reducing
oil prices in reaction to market condi-
tions. The “good” that came out of it
was OPEC—founded largely at Vene-
zuelan initiative and formally launched
at Baghdad in 1960. The five founding
members—whose approval has been
required for all subsequent member-
ship—were: Iran; Iraq, Kuwait, Saudi
Arabia, and Venezuela. 1° -

A decade later, however, OPEC
members were even more discon-
tented with_the-returns they were
getting on their oil. At an OPEC con-
ference in 1971, the Shah of Iran ob-
served that “while the prices of the
products of the iridustnal countries

&

rd

in the International Encrg# Agencu—1976 Review, OECD, Paris, 1976, pp- 7.

-
-

8 Gunter Haaf, "'Energy-Efficient Germany,” Ipte}national Writers Service, reproduced in The

Waslungton I-’??sr, June 20, 1977.
® Kubbah. OPEC Past and Present, p. 7.

-

19 Current OPEC membership: Algeria, Ecuador, Gabon, Indonesia, Iran, Iraq, Kuwait, Libya,
Mgeria, Qatar, Saudi Arabia, United Arab Emirates, VenezNela. .

~  NNy: The Organization of Arab Petroleum Exporting Countries SOAPEC) congists of seven OPEC
* QO mbers (Algeria, Iraq,.Kuwait, Libya, Qatar, Saudi Arabia, and the-United Arab Emirates) plus

EMCwain, Egvpt. and Syria. It was OAPEC—not OPEC—which declared the embargo in 1973.
o - - P T
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their trade with the industrial world
.. has increasedvastly. In this connec- -
tion, an official ¢f the European Eco- :
- nomig Lommunity was quoted egriy————
¢ in 197%.as saying that the Arab coun-
tries’afone were buyirig more EEC :

hHave been progressively rising, our-
real income per barrel- from oil has
actually*fallen by something like 20%
. [during the preceding three years].
. Fhe old saying that the rich have
. become richer and the poor, poorer, .
. has indged become a reality. . . .”"17  exports than was the United States. 12
: i = e But U, trade with the oil-producing.,
By the end of 1976, OPEC coun- -couné%sfjhas’. risgn” very substantially; ~
tries ‘were *es'timate‘d to have accumu- - and & United States has attracted a .,
lated finandal surpluses of around high.proportiony of OPEC investments,
$140 billion. Strong pressures for espedally Saudi Arabian. * o
higher oil prices continued neverthe- ‘With its vast oil reserves (by some’ -
less to come ‘from some of them— eﬁltirhates, one-quarter of the world’s
notably Iran, Venezuela, Libya, Iraq,” ~ proved reserves), Saudi Arabia has~ °
and_ Algeria—while Saudi Arabia was enormous influence on world oil |
generally regarded as the moderating prices. And some Saudi Arabians be- *

A

influence. Actording to State Depart- -lieve they should leave more oil in the

ment officials, the teasons for these ground, for future use, and let prices

upward pressures were varied: large

populations andtambitious develop- _- - has favored price stability

ment projects, waning oil reserves,
ideological feistiness,
of these. . - .
To maximize returns from oil, the
major producing countries in OPEC .
have now nationalized oil production
or are in the process of doing so, and
a number of them have sought to
" extend their activities “"downstream’’'—
i.e., into refining, which some have .
already done, or into shipping and
marketing (although marketing hag
traditionally heen the low-profit end
of the oil business). There is a political
advantage, of course, for the produc-

ing country which:has its own tanker'”

fleet: it then knows that the oil is
reaching its intended destination and

-i1s not being diverted elsewhere. Saudi
 Arabia, Kuwait, and Iraq have ac-
quired or ordered some tankérs; by
and large, however, there has been
little buying, despite the fact that there
. has been a surplus of tankers since
1973 and they are relatively cheap. 12

- With the rise in oil-producing

~ countries’ revenues, the volume of -

~

LS

11 Kubbah, OPEC Past and Present. p. 116,

or a combination

- two

rise accordingly. Instead, their country

and main-
taining oil production adequate for
world )needs. According to a farmer
U.S. official, it has followed this policy
“not out of altruism, but self-interest,
for Saudi Arabia depends both politi-
.cally and economically on a stable and
growing world economy.”” He added
that the United States and Saudj, Ara-
bia thus share ““fundamental inteY-
‘ests,”” including but not limited to
“peace in the Middle East.” 1¢
On the whole, however, the
“events of 1973 and 1974 left a consid-
erable distance, to say the least, be-

~ tween the viewpoints of industrial and’

OPEC countries. In fact the atmos-
phere of cenfrontation between the
oups very nearly prevented
them from discussing energy in a com-
mon forum...Byt they finally agreed to
do so, at the Conference on Interna-
tional Economic Cooperation, which
began in Paris at the end-of 1975 and
ended in June 1977.

The Paris conference (CIEC) did

not arrive at specific agreements on  © -

‘energy—it had not been expected to—

»

| 2R

A

12 OAPEC News Bulletin, Kuwait~May 1977, p. 5. ' o -
. o
i3 Ibid., p. 18. : - : : '
@ 'chard D. Erb, "The U.S.-Saudi Relationship: Of Qil and Optimism,” The Washington Post,
M- MC 1977. Mr. Erb was formerly a Deputy Assistant Secretary of the Treasury.
i
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nor were the conferees able to agree . decline in their export earnings dtiring
on a formula for continuing the multi-  the e'nsu'ﬁng world recession. They in

lateral dialogue they had begun.- . .~ turn had/to reduce their imports and
Nevertheless, according to U.S. off- to borrow more in order to finance

*  dals, a considerable improvement in  _their development.' They, began-to pile

. atmosphere had beén achieved, and " up indebtédness. ' : © o
thére was an impagrtant agreement on Arab use of “"thé oil weapon’~in
general principles.-Comnienting on . 1973-74, .we are told, had,at first been -.

this, a senior State Department official’ greeted with sorme enthusiasm in these -
later said: “While'replete with caveats, non-oil countries because of thée dis- .
the agreemernit on supply puts OPEC - comfort it caused the rich and power-
n record as recognizing that adequate _ful industrial nations. Also, leaders of,
energy suppliés are necessary and that these developing countries seemed re-
- oil exporters have a responsibility of,,  ceptive to the OPEC thesis that the oil
meeting energy needs during the tran- . price increase was “‘the vanguard of a
sition period that must occur while . new economic order’” which would
countries developalternative sources.”” 15 benefit all developing n%tions. 7 In
. © . any case, they gave OP full diplo-
No O}l Devs?loplng maytic supporg‘ gnc_l sub’sec?uenﬂy, I:Daven
Countries ' . as their condition worsened, they con-
“'tinued to avoid any public criticism of °
theroil producers. 18
-Since the time of those events,
- “both industrial and oil-producing na- *
tions have taken a number of steps to
increase the amount of international
credit available to the nomn-oil develop-
ing countries.® And whilg,aid outlays
from industrial nations have been
much:greater in absolute terms (and
Presumably, not everyone would extended to a great many recipients),
* agree with the above statement (by an the oil-producing countries, pomnt out
American official of the OECD), and that their aidl has been s-é:’lch greater in
- some wauld rather not hear about it..  terms of donor countries” GNP [gross
Bt there is no denying that the non- national product]. However,.it has .
oil developing countries were much been very largely limited to Moslem
_ the hardest hit of all; not only did recipients. Even with the subsequent
" -they have to pay more for théir i improvement in world economic con-
ported «qil,- but they suffered a 'serious ditions, in any event, the non-oil
I - . ¥

* - -

L)

s . RS —
Since norioil developing coun-
tries are relatively small users of oil,

- accounting for ondy-dbout ten percent
of annual world consumption, OPEC
cbuntries [in 1973] underestimated the

~ importance of oif to them-and tended

. to regard forecasts of the dire effect of
oil price increases as part of the public-
ity campaign by industrial consumers -

~against higher prices.” 1€

. 15 Richard N. Cooper, Under Secretary of State for Economic Affairs, statement to Joint
. Economic Committee, June 21, 1977. . . i
* 16 Maurice J. Williams, *“The Aid Programs of the OPEC Countries,”” Foreign Affairs, Jan. 1976.
Mr. Williams is Chairman of the OECD’s Development Assistance Committee.
17 The United States and the Third World, E-)ep.artment ofiState Publication 8863, July 1576,
PpP- 5. < - -

18 The power df the oil-producigg countries to punish or reward is of course considerable; and
while OPEC members have consisteritly refused to set up a two-tier pricing system. with lower
prices for developing countries, from time to time they have given concessions to selected LDC’s
[less developed countries}—for example, very low-interest loans. which had the effect of
lowering the cost of oil imports. (A two-tier pricing system would probably be very difficult to
admiriister, in any event, since it would require some mechanism for tracing oil to its final
destination.) .- : ) _ .

' Q. See Departmerit of State Special Rap.q# No. 28, Dec. 1976, ’U.S. Initiatives for World
- EMCvelopment." Lo ' N : ' '
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L&‘s have tinued to amass debits, although before the Second World
‘though at a’slower rate, and the proc- War they. usSed_less than half-as
ess of adjustment will presumably be. . much; 20 ““Thefgrowth in energy con-

'a long one. surnptlon in Russia Sver the past half -
The Paris conference (CIEC-}— a century reffects the rapid pace of . = -
adopted several energy-related recom- industrializatiory and urbanization.”’21 ~
mendanons—proposed by the indus- -Consequ,ently, in recent years some*~ . -
-trial nations—that favored the non-oil energy éxperts had begun to wonder i
LDC’s. One of these called on the - if the Soviet Union wasn’t headed for
* World Bank to place greater priority - . a kind of ”turmng po1nt" of its own, _
. onlending to the LDC’s for degelop— when it would cease to be a net- .
ment of energy resources. In the U.S. exporter-of oil- and become a net im- -
" view, this could have a significant .. * porter.. \ .
long-term impact, especially as it® Co‘rroboratnon ‘of. ﬂ‘us trend was

- would tend to stimulate an increased .’ contamy ina CIA Feport, releaséd by
flow of private investtmnent toward the the White>FHouse L'n; April 1977, about
same objective. the world ‘energy situation as a whole.

Another CIEC recommendatlon “In the absence of grea‘fly increased
called for international cooperation in energy conservation,” the report,said,
research-and ‘development: This will  “‘projected world"demand_ for oil will

. open the way to participation by Both approach productive ca‘pa by’ the

. OPEC members and oil-importing : 1980s and subst; nt1all ~exceed
_LDC’s in the R&D work ©of the Inter-" ity by 19857 T he; authors ‘of the

" national Energy Agency. ('Prevmusly report then expl -that part of their"
OPEC had kept the IEA-at arm’s ~ “'pessimism’! was 5 ed on-their esti-
length, calling it a-"’confrontationdl’”” - mate that the Soviet Union would )
‘organization.) And. if this happens, it indeed become a net xmporter of oil .
could result in considerably greater -~ during this time.22 e
applications of technology 1n‘develop- A later CIA repor promded some .

ing the energy resources of the LBC’s additional insfght?‘Unlike-the United -
themselves—clearly a key element in  States, which has long restricted [oil] -

their long-term adjustment process. ,production for reasons of coaservahon ]
The Con . oo and profit,” it said, “"the USSR favors .
-The Commurist ; . a forced draft approach. Short-term™ )
Countnes °  --producton goals are considered ﬂOOI‘S‘ x -f,

While the Middle East has long = Dot ceilings, andsrewards are given
been a zone of intensive East-West ~ for exceeding them, with little regard . | .

competition, up.to now the Soviet to productivity over the longer-term.* .
I.?rucif has notrbad any need-for Mid- One result'had been “overproduction
dle Eastern oil."On the contrary, the of existing wells and fields through
U.S.S.R.—now the yorld’s.leading oil rapid water injection and other meth- -
producer—has seenied to have’ plerity’ ods,”” so that finally less of the oil

of oil for domestic purpeses and for would be recovered.

rt, mainly to Eastern E . But - The report acknowledged ”uncer-
fhxgoseeg:s to)becchangxng urope talnty about the size of the USSR!s

Tobegin with, there is the matter reserves, because of definitional prob—
of energy consumption. The Soviet . lems as’}avell as' Soviet secrecy.” It >3~ .
Union'and Eastern Europe now con- “-added: “Our best estimate is that So4

sume more than Weéstern Europe does, Vi€t provéd reserves are 30-35 b@on?’( 3

-~

barrels, roughly comriparable with thos

Id

~

20 5. David Freeman, Energy The New Era, WaIkS’L & Co., New York, 1974, p. 40. -
2 Ib:d o L . :
EKC Internat:onal Energw Situation: Outloek to 1985, Apr 1977, P- 1. - )
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of the United States.”” Finally: " Al-
though the USSR has abundant poten-
tial reserves in Arctic, East Siberian,
“and offshore areas, development of.

- such reserves is at least a decade - \

- -

-~ + boost in their nucleas energy capacity.”” *growth and trouble with coal

away.” Therefore, the Soviet Union

to import some 3.5 million barrels per -

day by 1985.323 )

% Meanwhile the Communist couh-
‘tries of Europe appeared to be moving
ahead with plans for increased use of

nuclear energy. As reported in a June

- —

_vey study of 1972 for example esti-

"mated them at one-tenth those ‘of the -

U.S5.5.R. 2% Most of China’s own in-
dustry is coal-based. It has been able
to export small amounts of oil to Japan

in recent years, and according to one °
and Eastern Europe togethér may have account: “China will push its search

for oil in several new areas, incduding
“rpotential off-shoreé fields in the South

" China Sea and perhaps the East Ch.na

Sea II‘!s

The CIA report on the energy
situation had this to say about future-

21, 1977 Reuters dispatch from War- . prospects: “In China, the reservé apd °
saw: “Leaders of the Communist eco- - production outlook is much less favor-

‘homic grouping, omecon, were

~asked at a summit here today to-ap-

prove a progfam providing for a ma]or

While there is considerable uncer- -

" tainty about the oil resources of main-

¥

. ["

1 l: KC 26 Tlu International

land China, most estimates have béen

fairly modest. A‘U.S. Geological Sur-

~ .

.

{y

roR
-

-~

23 Prospect for Soviet Oil Production, Apr. 1977, ° . .
24 Richard F. Zaffarano and William B. Harper, “Petroleum,” a chapter i‘:-om M:’ncm! LFncts ard

L

_able than it appeared a.few years-ago.
We anticipate that growing domestic
oil needs, resulting from economic
produc-
tion, will reduce oil exports to a negli-
gible leve]l by 1985. In 1980 exports
will total no more than 500,000 b/d
[barrels per day].”’ 26

iy

Problems, 1975 ed., U.S. Department of the Interior, p. 7.

. 25 ee Lescaze

"Chinese May Inspect U. S//Oﬂ Rigs,””
Energy Sttuation: Outlook t0 1985, Apr. 1977, p. 13.

L - 1 < %

The Washington Post, May.28 1977.
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" A General Caveat - Oil - -

" Statistics about the earth’s fuel = - In line with the general caveat, it is
deposits can be very misleading. Apart important to note that oil reserves are
from special pleading in behalf of this generally calculated:on the basis that

;. or that energy system, .there may be = two barrels are left in the ground for *
" honest differences.of geological opin- every one recovered. Many efforts

ion, or of opinion about what is or have been made to improve this.recov- .
will-be econamically exploitable, ery percentage, mainly through the - : *
Other pitfalls derive from termi- use of detergents or heat (steam) to -

nology. In U,S. Government usage, =  step up the flow;.arid some believe. '
for example, there is a vast difference that new recovery methods will make
between ‘‘resources” and ‘‘reserves.” it possible to extract from currently "

. “Resources’, are tora large extent the- , ““depleted” oil wells more than they:
‘oretical; they may, include deposits that™ originally produced.;In the case, 6f the'
are merely surmised to exist on the. ~ U.S., this would be over 100 billion
basis of geologic theory.“‘-Reservei’;‘ " barrels. (Current U.S. praoduction is " . -
are. much more rigidly calculated, and abéut 3 billioAl barrels annually.) How-
require .some concrete evidence of the ever, Energy Research and Develop-
actual existence of the deposit. “‘Re- ment Agency (ERDA) officials regard _

. coverable reserves” (as in the case of  this projéetion as highly-exaggerated;
coal) are identified as “‘recoverable they Believe that with foreseeable tech-
with current technology under present nology and economic conditions, (over
econormic conditions.”” (The analagous the next 20 years no more than about

. term for oil is ““proved reserves” or 15 billion additional barrels can be -

-. “proven reserves.”’) . *° "~ - ~ recovered from those fields. . :

. Unfortunately, net everyone¥sso The Upward Curve -

meticulous about these distinctiens; - The economic effects of<the 1973—
and since there is no nationally or . .74 price®increases were stu ing and °
internationally .uniformm code of termi- . S |

‘nology, - the reader simply has. to be worldwide; but they produced only a
no &gyl ¢ rea fer 51;[115 4 ?S' o be momentary reversal in the worldwide
on the look-out for shades of meaning. trend toward increased oil*Gonsump-
_ One more c,aveat:jwhc:d the co}sits Hom. ° BN _ _

. of two systems are compar 4, one has ~™" g 1975 oil exports from the Mid-
to be a.[ert for hidden SUbSIIflhesth;Ch dle Ea}s,i; Werg‘cutﬁﬁg an enormous _
as special taxf_t:‘r:rie];xt:ment or han & M swath—shown on the accompanying <

“government fadlities. : map—and they have been going up
. - . ever sinte.’(See the accompanying
a : boxes on super-tankers and ocean pol-
T | _lution—for some side effects of this -

- ~ . * .
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World Crude Oil Movements To

Major Consuming Areas—1975 T ' o
[thousand barrels per day]. . ' )

' ARROWS INSICATE ORIGIN AND DESTINATION BUT ; BUREAU OF MINES
NOT NECESSARILY SPECIFIC ROUTES . . : 1 DIVISION OF PETROLEUM.
- - AND NATURAL GAS
N . - ) . FEB. 1977
- ‘ A C . T~
- ~ &
o L 7 -
. _Super-tankers ‘ - ' , . . )
An important issue in the tran'spprt of so much oil across the seas . .
has been the very size of the ships ingolved. Noél Mostert, in his book - | L

Supership, draws a’rather awesome picture of a present-day tanker of
-~ “only” 250,000 tons' carrying capacity. The bridge is about one-quarter
of a mile from the bow, and the watch officer has'to walk 150 feet
from port to starboard just to see what is bappening onthe other side.
. With its 'engine backing down full, the ship take ut 20 minutes and .
- three miles to stop. A million-ton vessel of this claés, such as has .’ '
been contemplated, would be acdordingly more impressive: it has
been likened to a 13-story building covering six city blocks.
.~ Accidental release of oil from such a ship obviously could be a
major catastrophe. And yet, neither governments nor ocean clean-up
) experts seem inclined to say that the super-tanker should be B’L&Iawed.
It has become much the most economical rnode'(for ocean tran rt of L
oil; and in case of accident it would not necessarily lose oil fromwall its o
tanks—i.e., it might lose no more oil than a smaller vessel.! Another
thing about carrying oil in super-tankers: there are not so:many ships
Zinvolved. - . :
.~ -' = . ’ ) -_ -
~ » -1 Afew years ago therg’were some optimistic-sounding accounts in the press 7
about the use of oil-eating bacteria for cdeaning up spills. Unfortunatety, this meghod
appears to have been successtul only in closely-confined areas, such as inside€ oil
' tanks or in small harbors. Environmental experts explain that the bacteria must N
¢ . constantly be fed other nutrients i addition to oil if they are “'to be kept alert.”™ ™

hS
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- Ocean Pollution: -

= The need to transport huge quantities of oil across the seas has
led to some dramatic oil spills; and yet, 85-90%.0of ol pollution from
\ “vessels comes - not from such accidents but from, operational _
"discharges, such as tank-cleaning.. ballasting. and dry-dockmg

A 1954 internatichal convention prohibits such discharges within -
50 miles of land, and limits it at sea: Some amendments to this
convention—to enter into force in Jaﬁuary 1978—provide further
tightening of discharge Timits. But the United States has been urging
universal adoption of a more recent instrument—a 1973 convention—
which not only reinforces these Bgovnsuons but requires structural
mnovatnons-—notaply ‘segregated ballast”—in large new tankers.

The point about “‘segreg ballast” is this: After unloading their
oil, tankers have customarily filled some of their oil tanks with water, to
serve as ballast on the retum trip. ‘Then, on approaching the port '
where they were to take on new oil, they have washed out these

N tanks, pumping the oily water overboard. The 1973 convention will
‘ requnre not only that this oily water be kept aboard—in separate or
"segregated’’ tanks (which incidentally reduces the ship’'s oil-carrying
. capacity by some 10-30%)—but that oil-loading ports have facilities for
~disposing of it on-land. .
-In addition, President Carter in March 1977 recommended to
Congress a package of both domestic and intemational measures.
These included strong U.S. port for tighter international standards
fof tanker construction, operation, and inspection; and many of.
these proposed measures would eventually apply to foreign tankers
calling at U.S. ports¥f the intermational community. does not adopt
sufficiently strict. standards in the meantime. Among these wauld be a
requirement for segregated ballast tanks on many more tankers (e.g.,
on vessels of 20,000 deadweight tons or lalsger) than calied for by the”
1973 international conventioh (which fequires these only on vessels of

70.000 deadweight tons or above).

.y

i

.

»

enormous movement of oil across the
seas.) And yet, a White House report

" is 1.8 million). The combmed output
- of British and Norwegian fields in the

L

says that for the world even'to main- North Sea may reach some 4'million

tain its current rate of consumption

have to. discquer anpther Kuwait or Iran.  million barrels.
roughly every threesyears, or another
Texas or Alaska roughly every -:zr

months.”’ 1

"‘h

barrels a day at about the same time;
and keep its reserves intact, it “wouwld | and Egypt's production may reach 2 -

Indeed, for the near term British
and Norwegian pospects look most
enviable in the eyes of continental
Europe, which. has no comparable re-

-Bright Spots, But. . . The United- Kingd h

. Within thlS somber world tableau fg‘gﬁ Zsll its eow;u oeﬂ an§gga§n,:ee3§e§y

-'there are some relatively bright SPOtS. 1979 Norway was alread self-suffi-
y F9Y

it is true especially Mexi¢o, which is cient in 1976, and even exporhng small

expected to produce 5-6 million barrels
per day in the 1980's (the present rate quannues

~ -

O _1e Nativnal Em'rgy Plan, White House press release,‘@r. 29, 1977, p. viii. -

" ERIC | | T S
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\World total: _ ‘ . _

Source: Major Qil arfid Gas Fields of the Free

Est:mated World Oil Reserves -

; : 5 Bnllnon
.-Area Barrels
» Middle East - 392
Western Hémisphere -
(incioding U.S.) " .08
Afnca = @ - . 59
North Sea-Western Europe = 31
Asia-Pacific - o 22
Total non‘Communlst countries 600
Total. Communist countri ' 65
e% 665

- capacity by 1
by 1985, under th

World, Central Intelligence Agency. June 1977.

t
-

-y

. For a time, North Sea output may 40
stabilize European uirements for’
Middle East oil, so that only the
ited States and Japan will draw
ocly on that area. However,

Sfiokperts believe their North Sea
ﬁelds wﬂl be-running dry, in 1990’s;
similarly, the Norw seemt to
lieve their fields will peak in the mid-
80’s and then fall off toward the end
of the century , .

picg “

. .,
. -

Venezuela
Iraq ) -

Libya - s

Currergt Qi!l Production

(millions of reaFrels_;i)er day) %

‘

Soviet Union 10.
United States
_ Saudi Arabia
“Iran

T NS

Kuwait
Nigeria

- United ‘Atab Emnrates - .
People’ s“‘Repubhc of China

Canada

indonesia -

da e NN RO OO

* . u I 'R
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. Source: ¥Oil and Energy.” Gist paper of May
1977. Bureau of Public Affairs, Department of

State.

—

Its
up t
capacity.-

3 Gordon W. Koelling and Ronald F. Balazik,

' ed U.S. Department of the Interior, p. 7.

4 Ibid.

i

't And so we are back to the CIA
projection that, “’In the’ absence of
greatly increased enef
projected world demand for oil will
approach productive capacity by the”
early 1980s and_substantially exceed
2 This would be -

a had peaked; but
me projection, .
the Soviet Union and Eastern Europe
would have become net importers. -

Na.tural Gas ©.

. While the evidence is somewhat
conﬂxctlng, natural gas also appears to
be arapidly diminishing resource.

. The situation of the United
t%tes———-wh.lch has accounted for some
Jo of world gas consumption in

before the North

N

conservatlon

recent years—was summed up in The -

National Energy Plan (p--16) in these

terms: (1) The “‘growing imbalance be-
tween Ameérica’s domestic natural gas®
resources and its annual consumption
is of particular concern . .=” and (2)

““The opportunities for supplementing
domestic production . . . with imports

are small.” (To the extent-that imports

come by sea, in liquefied-natural-gas
tankers, there is also the problem that
this is a highly explosive cargo.) -

The long-term .world outlook
seems similarly unpromising: Natural
gas row provides around one-fifth of
waqrld energy, with demand growing
by about 7% annually.3 According to
U.S. Departmerit of the Interior fig- ~_
ures, however (fee accompanying ta-
ble), currently estimated reserves :
would last only about 50 years at the.
1976 rate of production.’ Also natural
gas appears to be Very unevenly dis-
tributed: ‘“, . . about 70 countries prd-
duced natural gas in 1975, but 4 na-
tions (the United States, the U.S.S.R.,
Canada, and The Netherlands) ac¥
counted for about four-fifths of world
marketed produchon_”“ :

‘Natura&\/Gas, «Mmeml Fac!;s and Problems, 1975

- - '2!

2 . |
P -~
-l

uld be noted that the term ° product:ve capacity’” does no\tnecessanly imply production
Pextent permitted by reserves, since a country may 'choose to limit its productwe A
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) .~ On the other hand, there is a
cons¢derable element of uncertainty
arising from the fact that, in the past,
discoveries of gas were largely inciden-
tal to the:search for vil. Nogv, in the
light of improved technology, large.

!areas of sediments which previously
were considered unfavorable for oil

_discovery may be werth exploring for

.. Finally, there is a potentially irmn-
portant source of methane gas—ghe
chief constituent of natural gas—under

- heavy pressure in reservoirs of hot .

- salt water beneath-the Gulf of Mexico
ang perhaps elsewheré: s By some es- .
timates, however, the price of natural

" gas would have to be 2-5 times what
it is now in order for these deposits to
be exploitable; also the heat and salin-
ity of these deposits could pose an
excessive environmental problem.

-

PR

et

rimoed natural gas (LNG) storage tank under construction 4

Q

- ’r L. .
. . N 1

. . -4 .
s 3 William M. Brown, “A Huge Neéw Reserve of Natural Gas Comes Within Reach,’’ Fortune,
. Oct. 1976, reviewed in The Wilson Quarterly, Winter 1977, p. 14. v

-~
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Natural Gas—
World’ Production And Reserves
(in billjons of cubic feet)

. ‘MarReted o .
- Production, | Reserves,

. 1976 N 19752
United Statés . 19,900 _ 228,0003
Canada _ .Yy L 30130 - 57,0003
Netherlands - 3.450 L 65,000
Market Economy . : ' : }
Countries _ 8,300 1,220,000 -~
U.S.S.R. 11,220 .710,00 '
Other . -
Central-Economy
Countries 3,500 50,000
World. Total: © 49,500 2,330,000

' Estimated. : >

2 There is no intermnational standard defining
categories of natugal gas reserves. '
3 Proved resérves as of Dec. 31, 1975. _ ;
Source: Adapted from “Natural Gas,” by Gor-
don W. Koelling, Commodity Data Summaries
1977, U.S. Dept. of the Interior, p. 109.

-
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L . . Federal Energy Agency
~

Shale Oil

. “Someg of the petroleum formed
at the pottom of the seabeds did not
-. escape as a liquid or gas.but was
instead bound’into the clay sedi- » .
- ment. . . .”® In time it became a flaky,
_ soft rock——shale. There are vast depos-.
T its of it in the world—mainly orth -
America—as shown in the accu-% :

nying table. «
In princdiple, the prodKn of

synthetic crude oil from shale “is a
simple process. When the shal€ is
cryshed and heated to 480°C, raw
shale oil is released.””” But commerdial
product:lon of this oilx though it has
existed_ig some ‘countries since the
last century, has never been on a large - - 4 " =F 9 - e
scale. Shale has simply not been com-

petitive when there I:Vire supplies of D:fferent grades of fuel oil produced from shale
liquid petroleum readily available. | A 1975 U.S. Government report
Also, in more recent times shale recov- nevertheless indicated that it was ‘‘rea-
ery has been a subject of environmen- sonable to expect shale oil production”

tal controversy because of apparefit capadcity in-the United States to reach
requirernents for extensive earth re- . 1.5 to 2 million barrels per day by the-
moval and for the use of large quan- - end of the century, and about half ‘
t1t1es of water. that amount in the rest of the world.’"¢
¢ Fowler, Energy-Environment, vol. 2, p. 15a. A T

-7 W:.lham.D Metz, “Oil Shale: A Huge Resource of Low-Grade Fuel,”’ Energy Use, Comematmn
and Supply, "A.A.A.S., Washington, D.C., 1974, p-70. - Mg

TeLIW. Schramm, "Shale Q1" Mineral Facts and. Problems,/1975 ed., U.S. Department of fhe
Interior, p, 1. p - /

o ’ -

° identified Shale Oil hesou;ces Of The World

(Bilhon barrels. 42 gallons per barrei)’

o - - -~ Oil in place : o
e - ' —— Recoverabie
p 2510 100 . 10to 25 pargmarginal
gallons galions - shale oil
per ton per ton resources T
\“
North America _____ _______________ 600 ° +.600 80 .
South America __._._..__________._ Small 800 . 50 .
Europe _________ L ________..__ 70 . 6 30 -
Africa_______ . __ _ . _______. 100 Small - 10
Asia s o ____ e 90 14 - 20
Australla and New Zealand ____.___ "Small LN T Smaill
f"‘\ World totals frounded) oo 80 ¢ 2,400 . 190
. 1 Using present technoiogy and considering oniy the hngh\er grade, more accessible
. Portions of deposits. - . 7

——~  Source: U.S. Geological Survey. v
o - .
« . » ‘ 2~ p
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provides adequate incentives fo pro-
.ducers_”’

 \, ,Outside the United States, the
rg€st known shale deposit is in
outhern Brazil. There are substantial
deposits, also, in the Soviet Union
and in China. : \
: Gas, as well as oil, can be pro-
duced from shale. According-to the
U.S;;Department of the Interior, re-
search'in this field has been limited,
but “efforts have been stepped up in
recent years.”’®.

~ Sinde then there have also been mod-
erately optimistic reports :cg}lxt the
development df “in situ t
which calls for cracking and heatin
of the shale rock in place under-
ground. (Requirements for both ea
removal and the use of water are th
Considerably reduced.) While the ver-
dict is not yet in, The Nationd! Energy
Plan released by the White House in
April 1977 gave encouragement to the
-extent of saying that "thKGso?unent
should establish a pricing po cy tha

fnergy Hesearc'\ ang Developmeﬂr Acr-sms raton ) .~

R

strip ining

Coal - . | T

. Again, there is a vast difference would last at existing rates of produc-
between “resources’” and “‘recoverable tion. But needless to say, this should-
reserves.” With respect to coal, in U.S. be treated with great caution. Changes
official usage this laMer term asSurmes___in the rates of digcovery or explmtatlon

22 Full Tt Provided by ERIC.

that about half the coal in an under-
ound mine is actually recovered the
rernainder being left standing as “pil-
lars.”” And some coal experts say that
&1 real life”” a good deal less than
that is recovered. (In strip mining,
however, the recovery rate is about

Y.) - 7.

.~ The accompanying ‘table shows
.coal resources and reserves worldwide;
and for convenience, the last column
shdws how many years the reserves

. #

-

EKC"d Ap- 11, .

could radically change thé “‘reserve’
figures. And although coal deposits _
are less difficult to assess than oil, -
being easier to sample, no one really .
kndws what's down there until it is
dug out.

Though coal is by far the most
abundant of the world’s fossil fuels,
geographically it is véry unevenly dis-
tributed. Also, mrich more information
is available about coal deposits in some
areas of the world than in others._ (In

22 |



some countries, notably the Soviet have a very high percentage of the

Union and China, such information world’s coal resources, -perhaps 90%—
may even be treated as classifieds) It  the U.S.S.R. having nearly twice those
seems to be generally agreed, how- of the United States, and the'U.S.
ever, that the Soviet Union, the United having about three times those of
States, and China—in that-order— China.

-
- - - L)

- World Coal Resources/Reserves

v P : Y Total < Recoverable = = 1975 Years at
o Resources - Resérves ° Production” 1975
(Million {Milhon (Thousand Production
short tons) short tons) short tons) Rate
North America - K g . <
United States 3.968.300 - 218.400 626,200 ‘349
Canada _ . 117.000 5,600 23.900 234
Other : 3.000 100 4,000 25
- a, N

Total: . 4,088,300 224,100 654.000 343
South-America ' -
Brazil , : 3.600 2.000 2.800 714
Chile . 4,300 100 .. 1.600 - 63
Colombia 5.900 100 4.000 | 25
Other : - 22,500 200 800 250 -
Total: 36.300 2,400 9.200 "261
Europe o - ' -
Czechosiovakia 23.600 2,700 31,000 87
France _ 1.600 500 * 23700 20
F.R.G. , - 316.400 33,100 101.900 . 325
G.DR.- _ 33,100 - . 27.900 600 * 46,500 -
Netheriands 4,100 2.000 —_ id & —

_ Poland 66,800 19,600 . . 189,000 . 104.
U.K. 179.500 4300 . 140.800 -3
U.S.S.R. 6.298,200 91,400 590.800 .18
Other - 48,500 . 26,200 33,300 787 "~ ~
Total: - 6.971,800 207.700 1,112,200 140
Africa ' . | ;
Republic of South Africa 48,900 11,700 77.100 52

- Other - . 16.000 3,800 5,500 691
Total: _ 64,900 15.500 © . 82,600 dss . -
Asta )

Pepbie's Republic of China 1.102.300 88.200 . 518,100 170
India 91,500 ~ 11.800 95,700 - 23
Japan : 9,500 1.000 /20,900 48
Other 14,000 2 000 74,800 . 27
Total: - -~ 1,217.300: 103.000 709,500 145
Oceania - - pr ‘ _ .
Australia 218,900 15,600 72,900 214
New Zealand = - - 1.200 . 200 : 2.600 77 -
Total: 220,100 15,800 75.500 209
WORLD TOTAL: ] 12,598,700 568,500 = 2:643.000 194

Source: World Energy Conference, Survey of Energy Resources 1974—updated in some
instances by data from U.S. Geologic Survey and Bureau of Mines., U S Dept. of the lmenor 1977.

Note A short t5n is 2,000 Ibs. (A metric ton is 2,204.6 Ibs.) e .
- U.K. officials say they have * ‘technically recoverabie” reserves that would last, 10 tlmes this long

| i . _ | 25 ‘ : ' T s 2




. years .

the steel industry. (U.S. coal exports—

As shown in the accompanying
table of coal-producing nations, how-
ever, rates of current production may
have little relationship to a country’s
total resources.

Amo#g the industrial democra-
des, Australia, the United Kingdom,
and the Federal Republic of Germany
have the largest resources, after the
U.S. The rest of Western Europe is
relatively poor in coal, as is Japan.
Japan imports about 40% of its coklng
coals (for the stéel industry) from Aus-"
tralia, and about equal amounts from
the United States. (Contrary to what
1s shown in the resource/reserve table,
an official British publication estimates
that Britain has sufficdient “technically -
recoverable’ réserves *to support the

current rate of productxon for over 300
' II) 10

The Nature of Coal

Though coal was once the fuel of
the industrial age, in recent years its

<use has been increasingly restricted, to

a few industrial processes, to generat-
ing electricity, and to making coke’ for

about 10% of production—are rnalnly
coking coals for Japan, Europe, and
Canada, in that order. Total value
approaches $3 billion annually.)

Even before environmental factors
were considered important, coal lost
heavily to oil and natural gas—partly
bécause these were cleaner burning,
but also because, weight for weight,
they contain a good deal more energy.
The lgss was particularly heavy in the
transport sector, since oil can be used
in internal-combustion engines, which
have much greater thermal effidency
than steam engines as well as a con-
siderable weight advantage. (An ex-
ception to this rule is that the use of
coal-fired plants to drive electrified
railroads and trolley cars is regarded

-as thermodynalrucally ve

. Leading Coal-Producing

Nations

. % of.,
jf . . 1975 » World .
. Country Net Tons Totai
United States 626.170.000 23’5
U.ssR 590,000,000 22.1
People's Republic 522 000000 19.6
of China“ '

Poland 189,156,000 7.1
United Kingdom 141.700.000 53
Federal Republic of ' 101,846,000° 3.8

Germany s

Totai: 2.170,872,000 ' 81.5
World Total:  2,664,539,.000 100.0

Note: Bituminous and arithracite; exciudes
lighite except where noted.

r estimate. * preliminary.
nite.

Source: U.S. Bureau of Mines. Excerpted
fromr Tables -4 in International Coal 1976,
published by the National Coal Association and
the Coal Exporters_Association of the United
States, Inc, .

Tincludes some lig-

effident; -
though ironically such plants are far
more prevalent in Europe and Japan,
which have relatively little coal, than

* in the United ‘States, ‘Whjch has’a

great deal.) —— .
For all these reasons, coal research

and development efforts in recent
years have included substantial pro-
grams.for gasification and liquefaction.
This has given rise to some concern
because of the large volumes of water
these processes seemn to require. The-
concept also has been criticized on
grounds -of energy efficiency: “If coal
is either_gasified or liquefied . .. 20 to
35 percent of the energy is lost in
conversion.” ! Finally, a biologist has
warned that “the chemistry of coal
conyersion may produce powerful car-
cindgens.” 12 U.S. and Eurdpean offi-

cials dealing with these programs

‘nevertheless seem to feel it will be
possible to produce at least certain

§ -
t

-

10 Coal for the Future, Department of Energy, London, 1977, pp- 19, 22.
n Mason Willrich, Energy and Won’d Politics, Free Press, Macmillan, New York, 1975, p. 113.

-~ -

-

irry Commoner, The Poaerh; of Powe:{;_ Alfred A. Knopf, New York, 1976 P- 75.

-



- - at some plants, with varying degrees

‘.

of coal-based syﬁ‘thetic gas and - agreement in which the Federal Re-
oil; safely and economically, some time public of Germany also participates.
in the 1980"s or 1990’s. There are reports that coal ex-

Espec;ally in view of the energy - hausts may also contain Harmful
“loss” through conversion, referred to amounts of other toxic substances, in-

above, it seems likely, in any event, = cluding some that are radioactive, and
that the safe burning of coal in uncon-" we will ‘presumably hear more about
verted form will continue to be the - these as research progresses. 5 Finally,

main concern for some time to come. some sdientists fear that added carbon
Safe burning involves solutions to the dioxide from coal burriing may raise"
problems of: the atmospheric temperature toa -
® Soot (particulates): Great progress harmful extent. This view was$ rein-
has been made in"eliminating this ~ forced in a recent National Academy

1

visible pollution through the use of of Sciences report. There are others,
electrostatic predipitators. The problem however, who feel that this tendency
is not completely solved, however, = would correct itself; and still others
' since the efficiency of these falls off = who “‘are concerned about an opposite .
- considerably when low-sulfur coal is - trend, a cooling of the earth as partic-
burned. - ulate matter builds up in the air to

® Sulfur ledee produced when shield the sun: And in fact there has™
coal is burned, “is an especially perni- been a slight cooling in recent years.” 16
cious pollutant for it tends to mterfere Energy Research and Development Admunistration

with the self-protective mechanisms in ' S
the lungs. . .- 13 Some sulfur can be ) BB
rermoved by wash;ng the coal before it
1s burned, but not all. Consequently,
““scrubbers,” for removing sulfur diox-
ide after burning, have been installed

" of success?
® Nitrogen oxides, another pollu-

- tant, can be reduced through use of a

technology called “"fluidized-bed com-

bustion,” in which small chunks of -
'~ coal are mixed with particles of lime-

-stone, “‘aerated from below to produce

-a bubbling, fluid-like mass.”’ 14 This

_mtethod also removes sulfur, and has -

. great thermal efficiency, but has not- :

y:zts been adapted for large-scale use.

irst developed in the UK., this tech-

nology has been supported by both "’- .

U.S. and British Governménts, and is ' - . - .

the subject of a multilateral (IEA) ¥  Model of a fluidized bed system .

»

-

=

13 “Clean Energv from CoaI Technology.”” Office of Coal Research, U.s. Department of the
Interior, 1974, p. _ B o~

4 1bid. - cos . : .
'$ Thomas O"Toole, “Coal Held More Hazardous Than A-Plants,” Phe Washington Post, June 8,
1977. | . ‘ _ :

16 Freeman, Energy: The New Era, p. 50. - A
Note: It is apparent that much remains to be learned about the éffects of various cherrucals on the

earth’s atmosphere. Sdentists point out that this is one important reason for studying the
ospheres of other planets wh:ch have dxfferent cherrikcal make—ups

'l

\‘l

N -
R

r~

- - - -
- ’ -

-




- ENery

from a reactor =~ ) N

\ar o T . . .tries has g
nere is no dﬂemma today gﬁacr;;;l oté
nt Carter observed in an Apnll of an clea

rllcy statement, that is “‘more 1974).
‘to resoive than that connected -

P use of nuclear power. Many’ ::rniso 1(1)1:5 E

"’ he said, “see nuclear to a landst
as the only real opportunity, at .. o5
this century, to reduce the - " tries. And
ence of their ecoﬁomie wel- . bega.n to t:

n foreign oil: .". . The U.S., by
, has a major ‘domestic energy
_coal—but its use is not with-

energy ““in
control OVE

alties, and our plans also call cydebn es
use of nuclear power as a e i
| ourkenergy producl:ion.".” \?‘\flurzlmcglcllle 11.

yg power

ncern about the possible spread
ar weapons to add.ltlonal coun-

uramum a
ever, the s

2

l' -

dent Ca.rter’ s prepared statement on nuclear power g
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Tt . . -

” Uranium World Production

And Reserves -
(shorttons), = ="~ 7
) . Production Reserves
. = Y .. - -7 (@ 30 per
. - - 1975 T976 7 ID.}
United States S - 11,600 13,500 640,000 -
Australia —_ 50Q - 430,000
Canada _ o - 4,631 7.600 225,000
France Py . 2,228 2,200 71.000
-Gabon - - 1,209 1.200 267000. _
Niger - ' : 1.820 2,000 65,000
. South Africa, F!epublnc of and Territory of South-West Africa 3.096 3.200 359,000
Sweden . — —_ . 390,000
‘Other Market Economy Countries = 450 450 243,000 "
Central Economy Countries 3 NA - NA Moderate
World Total 525,034 530.650 2,400,000
- Esfimate. ’ : .

5 Excludes centrally—planned-economy countries, -

NA Not Available.

Source: Commodrry Data Summarigs 197? U.s. Department of the Interior, p 183

duce highly enriched ura
for making nuclear bom

Another sensitive stage in the
cycle involves reprocessing, durin

' which the spent fuel from a reactor is
broken down into waste materials and
reusable materials. Among the latter is
plutonium, a highly toxic man-made
substance, and this too can be used
for making nuclear bombs. In fact,
,making a bomb with platonium is
con51derably easier than making it
with highly enriched uranium. In any
event, India’s detonation of a nuclear
device—made from plutonium—was a
clear signal that the global spread of
nuclear technology might place a nu- _
clear weapons capability mthzn the
reach of many nations.

While the p6tential dangers of
widespread enrichment or reprocess-
ing are quite apparent, for a number
of years it was widely assumed, in the
United States and elsewhere, that plu-- 1
tonium would eventually have to be
used ag a supplementary fuel for nu-
clear power reactors. The idea was

that by adding p
one could reduce the need for new

um, suitable

el

uranium by some 20%. ¢This is ca-lled s any such economic advantage would

“*plutonium recycle.,”) And later, when
© der reactors came into use—ac-

~ERICT e o

.reduce the long-term environmental

J’J
. | B |
tua.lly breeding more plutonium than
they consumed—the fuel supply could -
be stretched some 40 to 50 times.

. Increased oil prices, jtN4974, and
a concutrent rise in uranium prices (as
a result of cartel action, in the view of
some), further reinforced the assump-
Hon that r;eprocessmg would become

ar

“neces > This was es y true in
countries wh1ch do not have extensive .
fossil fuel or uraniurm d lts, such

as the United States has. Apart from * .
the hope af gaining energy independ- -
ence, moreover, some governments . -
have favored reprocessing as a way to -

-

risks of storing nuclear wastes—that
is, by reducing the amount of storage
space required.

~The United States has neverthe—

Tess been re-examining this assumed

nieed for reprocessing in light of the
dangers which are inherent in it and
has called for a pause before nations

Tmove prematurely into a plutomum

technology which. may never be nec-
essary or even economic. As pointed

lutonium to the fuel, _ wout by a‘senior U.S. nuclear affairs

ofﬁaal "Current estimates show that -

‘be mar at most. Such recycle does
not prov:df independence and there -




are other potential ways of stretch:ing prérvid'e an assured supply of low-en-
- ararndum resources. There is.also evi- riched urdnium fuel to countries that
dence that waste disposal prkblems néed it and follow non-prohferabon

could be exacerbated, rather than alle- policies.
viated, by reprocessing.” He added: As part of a prograrn of incentives

“The question is whether we have -for nations that forgo enrichment and

come too far down the plutonium road reprocessing, the United States also
. hether there is still time for a ‘contemplates giving technical assist-.

_ ond look. Our conclusion is that ance for improving spent fuel storage

we do have time to examine fuel cycle and for the development of non-nu-

.. alternatives that minimize proliferation clear energy resources.
* and physical protection risks.”” 18 ' Finally, President Carter has
: An intensive search, in the U.S. called for an international nuclear fuel
and-é¥sewhere, for new technical ways cycle evaluation, a concerted new ef-
to reduce the dangers of proliferatiort  fort by experts from many countries
" -has thus been added to other strate- to examine yvarious options, relative to
v gies for dealing with the problem. -the fuel cyde, which might reduce the
These. other strategies include strong  possibility- of proliferation. A number
support for the International Atomic of possible ways to achieve this have
Energy Agency and its program of already been discuygsed in scientific
international safeguards on peaceful - and technical circles. State Departrment

nuclear programs, together with an officials.say that early reactions to the

- effort, led by the U.S., among sup- evaluation proposal have been posi-
pliers of nuclear materials to exercise = tive. The study may be launched in
restraint in the transfer of sensitive the near future, and_presumably -

facilities and technologies. And under- would last several -years.

pinning all such efforts is the Nuclear
(In July 1977:President Carter

* Non-Proliferation Treaty-~the prind-
‘pal legal and political barrier to prolif~ named Ambassador Gerard C. Smith,

eration—which has been ratified by former U.S. SALT negotiator, as U. S.
100 countries. - Special Representative in Charge of

- Forgoing or defemng plutomurn Non-Proliferation Matters and U.S.

recycle and the commerdal use- of Representatwe to the International
breeder reactors presupposes, of Atomic Energy Agency.) ‘

. course, that an adequate supply of .

“ uranium fuel will be availabie. In this Note on Fusion
connection, there are already some 20 - The final disposal of nuclear
countries with nuclear reactor pro-- wastes kas of course been a particu- = °
grams; on the other hand, the number larly vexing problem in nuclear fission.
of reactors projected for the year 2000 As noted by the ¢hairman of a Na-
is far less than it was a few years ago tional Academy of Sciences committee,

(350 in the U.S:, for example, com- **No single aspect of nuckear power
pared to a projection of 1,200 five has exated so persistent.a public con-
years ago). Moreover, U.S. officials cern. . .”1° This, together with the
have called for a high-priority effort to reahzauon that uranium is a depletable
reassess the world’s uranium re- resource, has added to hopes that

- sources; and the Carter Administration nuclear fission may one day be sup-
has called for new fadlities whichhn  * planted by fusion, with the advantages

. would enable the Umted States to of greater reactor safety; fewer En\n— g(

: - v

"1 ]oseph S. Nye. Jr., Deputv to the Under Secretary of State for Secunty Assistance, S‘:xence.ﬂ
" and '_I'echnology, address before the Houston Rotary, Houston, Tex., June 30, 1977. . v
\ “; Harvev Brooks chairman of a committedion nuclear power Quoted by Luther J. Carter n i
EKC cactive Wastes: Some Urgent Unfinished Busxness " Science, Feb. 18, 1977.
. * ' S o - ' — O"O . : o j .




ronmental problems, and a virtuglly
limitless supply of fuel from seaL&er.
But while the United States, the

. United Kingdom, Japan, and the So-

- viet Union especially have sponsored
extensive fusion research since the
1950’s, the goal of a commerdial fusion
reactor sti