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i A discussion of energy should s t a r t  by po in t i ng  out  the f a c t  t h a t  
as man has moved from the p r i m i t i v e  and hunting stage through the 
a g r i c u l t u r a l  and i n d u s t r i a l  stage and on t o  the  technical  stage, h i s  
consumption of energy has r i s e n  enormously (S l i de  1). The energy c r i s i s ,  
therefore, i s  r e a l l y  a c r i s i s  of the h i g h l y  i n d u s t r i a l i z e d  technological 
nations. This p o i n t  i s  f u r t h e r  i l l u s t r a t e d  i n  the second s l i d e  i n  which 
the gross na t i ona l  product per cap i ta  i s  p l o t t e d  against the t o t a l  energy 
per capi ta.  The United States i s  the l a rges t  per cap i ta  user o f  energy 
and stands f a r  out  on the  curve. Next are the countr ies of Western Europe 
and then, w i t h  about the same energy consumption per cap i ta  bu t  a lower 
gross na t i ona l  product, come the Soviet Union and her East European a l l i e s .  
The p o s i t i o n  o f  Japan i s  on the curve and should a lso be noted. 
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The consumption and production of these major regions o f  the wor ld 
are displayed i n  S l i d e  3. The t a i l s  o f  the arrows show the consumption 
and production i n  1953, and the  head o f  the arrows show the  s i t u a t i o n  i n  
1969. 
consumption as i nd i ca ted  by the p o s i t i o n  near the 45 degree l i n e .  By 1969, 
however, North America had become a moderateTimporter of energy. The Soviet  
Union and her Eastern European a1 l i e s ,  "planned'economies" i n  the United 
Nat ion 's  data, were i n  balance i n  1953 and a s l i g h t  exporter i n  1969. On 
the other  hand, Western Europe, i n  1953 a s l i g h t  mporter, has since 
a c t u a l l y  c u t  pro nd increased consumptio by about a f a c t o r  o f  

For example, i n  1953 North America's production almost equaled 

4 has a lso increased 

low i s  more dramati 
I 

a Sl ide  4, which i s  r e s t r i c t e d  t o  wor ld  petroleum f l ow  
a 25 percent 5m 

and Western Europe and J 
r t e d  o i l  
d l e  East, from Central America ( i nc lud ing  Venezuela), and from 

v i e t  Union i s  a s l i g h t  expor ter  
u s l y  increased t h e i r  consumption 

I n  t h i s  same t ime per iod o i l  has, of course, come from 

Africa. A f r i can  o i l  i s  n c i p a l l y  Libyan production. One can see t h a t  
e a r l y  i n  the  ~O'S, t he  b users o f  energy were more o r  less s e l f - s u f f i c i e n t ,  
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b u t  since tha, time ,here has been a shift  t o  a very large commerce i n  
o i l .  

The reason f o r  the s h i f t  i s  one of economics. I f  you were an o i l  
company president w i t h  funds t o  invest i n  o i l  exploration and you asked 
yourself the question, "Where can I get the largest  capacity for  my 
dollar?'' you would note the information displayed i n  Slide 5, A $5500 
investment would obtain a barrel o f  daily capacity in the United States ,  
In Canada i t  would require $4500, i n  Venezuela $1300, and i n  the Middle 
East $300. Thus there is  a factor of 20 difference i n  what i t  costs t o  
o b t a i n  o i l  between the United States and the Middle East. The reason f o r  
t h i s  large difference l i e s  i n  the nature of the o i l  f ie lds .  In the 
United States a well is  drilled, a 3 t o  5 meter oil-bearing sandstone is  
found, and i t  is considered t o  be a good o i l  f i e ld .  I n  the Middle East, 
however, the producing formation is 100 meters thick and extends over a 
considerable area. W i t h  Middle East o i l  wells costing 5 percent o f  their 
U.S. equivalent, investment quickly moved t o  tha t  region of the world. 

The typical cost of  Middle East crude is  shown i n  Slide 6. The time 
period here is 1955 through 1970. The direct cost of production i s  
eight  cents per barrel;  d i rec t  cost is  the cost of operating the pumps 
and maintaining the equipment. Amortization of capital  takes an additional 
ten cents, for  a t o t a l  cost of production of about 18 cents. Apart from 
inf la t ion,  t ha t  is  s t i l l  he cost  of Middle E a s t  production today. During 
the period from 1955 thr royalty and t a  s amounted t o  93 cents. 

The posted Middle East crude price was $1,80, which  yielded 69# fo r  
o i l  company overhead and prof i t .  Transportation to  the U.S. was about 45#, 
g i v i n g  a delivered cost  of Middle East crude t o  the U,S, of $2.25. 
quite clear tha t ,  unlimited ava i lab i l i ty  o f  this cheap Middle East crude 
would quickly destroy the U.S. o i l  industry, A t  $2, 
was a t  leas t  $1.00 under the U.S. o i l  price,  The U.  
and decided tha t  o i l  was too basic t o  national and e 
allow dependence on Middle East crude. Therefore, the U.S.  adopted a 

I t  was 

Middle East crude 
ebated the problem 
i c  security to  



- Page 4 - 

LJ policy of o i l  quotas which limited the import of Middle East oil t o  a 
fraction of domestic production, and thus protected the domestic industry. 

An interesting result of this policy i s  shown in Slide 7.  Middle 
East exports t o  the Western Hemisphere actually decreased slightly from 
1960 t o  1970. The rest of the world, Western Europe and Japan i n  particular, 
took advantage of this cheap Middle East crude o i l ,  and expanded their 
imports dramatically. 
o i l .  The oil producing countries, of course, received the revenue or 
profit of 93 cents a barrel. Escalation of the host country receipts 
started in 1970. These receipts are shown in Slide 8 .  Kuwait's profit 
reached $1.6 billion i n  1962, Saudia Arabia reached $3.1  billion and so  
on. Over the years these funds were, in p a r t ,  used t o  develop their own 
countries, These funds have also been used as "foreign" a i d  t o  other 
Arab countries, since the countries having significant oil product ion  
constitute only 10 million of the 100 million Arab people in the world. 
These funds have been used t o  finance in pa r t  the war against Israel and 
the Palestinian Liberation Movement, I t  is  reported that Libya has been 
bankrol l ing  the Irish Republican Army. 

- m 
In the process they b u i l t  their economies on this 

B 

These revenues were coming i n  a t  sucn a rapid rate t h a t  finding 
adequate investments became increasingly difficult, Since development 
and investment could not  absorb the funds, foreign exchange reserves 

~ built up  rapidly, as are basically 
demand deposits in Eur 

I was weakening, there was considerable sus 

1 

t s  

P o protect their so ld  dollars and bought West German 
Swiss francs and 

action led t o  further deterioration of the dollar. Gradually the Arab 
countries came t o  .realize t h a t  their wealth was their oil , t h a t  i t  
be conserved, and t h a t  the best conservation program was leaving i t  in the 
ground. Last year Libya actual l y  decreased production , 
no further increases in production and Saudia Arabia stated t h a t  they 

t h  huge amounts of money involved, such 

I 

8 -  

I 

Kuwait announced 
I I 

t 
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would only increase production o u t  of friendship for the Uni ed S-ates. 
So,  a t  the time of the 1973 Egyptian-Syrian War against Israel, the 
stage was set  t o  use o i l  as a political weapon. I t  was an opportune 
time t o  res t r ic t  production, inasmuch as many of the Arab nations had 
already planned cuts. The production cut shocked the world, b u t  the 
t o t a l  embargo against the United States and the Netherlands turned o u t  
t o  be leaky. After assessing this,  the Arabs decided t h a t  their most 
important political weapon was price. They raised the host country 
receipts t o  $7.00 a 'barrel which represents a 700 percent increase 
from the 93 cents t h a t  prevailed from 1955 th rough  1970. The return 
t o  more normal levels of production may also have been spurred by the 
realization that Western nations could take effective countermeasures. 
Such countermeasures m i g h t  include a ban on sales of machinery and 
hardware and a ban on technicians working i n  the Arab states. Perhaps 
the most telling argument, however, was t h a t  a dramatic reduction i n  o i l  
production migh t  trigger a world-wide economic recession, which would, 
i n  turn, affect the prosperity of the Middle East i tself .  

And so the world finds i t se l f ' in  the position shown i n  Slide 10 i n  
which the production i s  the black hemisphere and the consumption the white 
hemisphere. The large producing areas are, o f  course, the Middle East, 
North Africa and the Caribbean, as well as the USSR and the U.S. The 
large consuming areas are the United States, Western Europe, the USSR 
and Japan. So the real of the energy crisis is:  What are these 
four large con are the large 

heir economies affects 

owever, l e t  us take a look a t  the enviable Mexican situation 
ion and consumption are i n  balance, The figures are given 
I am certainly no authority on the consumption and production 

of energy i n  Mexico b u t  these are figures take 
books. 
and a small export trade resulted. 

They show that domestic pro on was slightly ahead of consumption 
reserves picture is shown in Slide 12. 
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Using the  usual r a t i o  o f  reserves t o  current  production, there i s  a 15.5 

years supply of o i l  and 16.6 years o f  gas. Coal i s  i n  much la rge r  supply. 
These reserve-to-production r a t i o s  are comfortable margins and, on the 
surface a t  leas t ,  i t  appears t h a t  Mexico w i l l  be spared major energy problems 
through your  own fo res igh t  and reserves planning. 

The world, however, needs t o  develop other  sources o f  energy. Mexico i s  
t o  be congratulated on her  geothermal development a t  Cerro P r i e t o  i n  Baja, 

Ca l i f o rn ia .  Figure 13 i s  a p i c t u r e  of the p l a n t  producing 75 megawatts o f  
e l e c t r i c a l  energy from the heat o f  the geothermal waters. The United 
States i s  j u s t  s t a r t i n g  the  development o f  geothermal energy; i n  f a c t  
our Laboratory has j u s t  received about $400,000 f o r  the development o f  
Uni ted States geothermal resources j u s t  nor th  o f  Cerro Pr ie to .  
Unfortunately the  Sal ton Sea resource has ten times the dissolved s a l t s  
of Cerro Pr ie to .  Hence, the  techniques t h a t  you are using a t  Cerro P r i e t o  
cannot be used a t  Sal ton Sea. Nevertheless, we bel ieve t h a t  research 
w i l l  f i n d  ways o f  u t i l i z i n g  such water and improving the e f f i c i e n c y  o f  
generation. I n te rna t i ona l  cooperation i n  the  development o f  geothermal 
resources has already s tar ted.  Our Laboratory hosted a meeting l a s t  
‘October attended by representat  
The conference included a f i e l d  
research e f f o r t  makes progress, the  wor ld should see dramatic increases i n  
geothermal energy u t i l i z a t i o n  i n  the  coming years, 

s from eleven countr ies, i nc lud ing  Mexico. 

i p  t o  Cerro Pr ie to.  As t h i s  i n te rna t i ona l  

Turning now t o  the  Soviet  Union, we f i nd  crude o i l  product ion r i s i n g  
I n  1970 the  USSR was producing about as shown i n  S l i de  14, 

against  an estimated res es of near ly  500 M m e t r i c  tons, 

f o r  a production-to-reserves r a t i o  o f  about 14. 
about 25 percen 

The v i  e ts  exported 

on worth went t o  

n Western countr ies , 

e i r  o i l  productiqn. The d o l l a r  value o f  t h e i r  
i s  g iven i n  S l i de  15. 
countr ies and $1 n countr ies.  The 

In 1971 

s e l l i n g  manufa 

raw mater i  a1 s : mineral resources. 
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Apparently, these sales are being made t o  Western countries t o  earn ,,ard 
curriencies for machine goods and other capital items. In a sense then, 
the Soviet Union i s  a competitor of the Arab countries. Clearly, the 
dramatic increase in world-wide prices will benefit the Soviet Union. 
The  planned expansion of oil and gas production will cowe from Siberia. 
A great deal of technology is  needed t o  develop these fields and, of 
course, they will come i n  a t  a significantly higher cost t h a n  production 
from European Russia. 

Let us now tu rn  t o  the United States. United States' energy flow i s  
shown i n  Slide 16. The sources o f  energy are given a t  the left :  petroleum, 
coal and gas. The w i d t h  of the lines i s  proportional t o  the energy t h a t  

15 flows. The units are 1015 BTU. 10 BTU i s  equivalent t o  171 million 
barrels of o i l ,  41 million tons of coal and a tr i l l ion cubic feet of gas.  
The uses of energy are shown in the middle of the chart. Residential and 
commercial usage i s  primarily fo r  space heating. Industrial usage is  for 
space and process heating. The non-energy uses are for petrochemicals, 
plastics and fert i l izers.  
energy and i s ,  in a sense, a measure of efficiency of energy utilization. 
The imported energy in 1971 shows a total 
in gas. Imports were thus a small fractio of our energy usage in 1970; 
since then t h a t  fraction has approximately doubled, I t  is  significant 
t h a t  we are major users of petroleum, coal, and gas because this gives 
us flexibil i ty 
Trans por t a  t i on, 
pet roleurn. 

Finally, the chart shows the useful and rejected 

and 1.0 unit 

change ,from one t o  another, as the situation warrants. 
wever, is  vulnerable because i t  depends exclusively on 

There are several projections of U.S. supply and demand; one set  is 
shown in Slide 17. The supply projection includes increased production 
from convention overy of oil , gas and coal. 
become an equal butor i n  the years ahead. Even w i t h  
i ncreas i ng sup the projected t o t a l  demand indicates a growing gap, 
here labeled i the U S .  Thus 

The nuclear reactor wi 11 
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one can see t h a t  new technology i s  needed t o  increase our supply and t o  
reduce demand. In our view, a vigorous research and development program 
could reduce the need for imports - as shown on the chart, In the mean- 
time, with the partial embargo o f  Middle East o i l ,  other measures have 
t o  be taken, and one importaht measure i s  conservation, The United States 
has no t  been conservation conscious dur ing  the last 20 years. We now 
find t h a t ,  under the embargo, more efficient management can reduce 
industrial energy consumption 10 percent without affecting productivity.  
T h a t  also seems t o  be true in homes and in transportation. I t  i s ,  o f  
course, no t  completely clear how the crisis will be weathered in the 
United States, b u t  I am optimistic t h a t ,  w i t h  conservation, there will 
no t  be major disruption of the economy. 

The U.S. fossil energy resources are shown i n  Slide 18. The f i r s t  
column i s  the present s i tua t ion  w i t h  our current technology, current 
prices ($4.00 a barrel for o i l  a t  the time the chart was made) and proved 
recoverable resources. The present fsssil fuel reserves amount t o  
6,800 x B t u  B t u ) ,  pri use of the large coal reserves 
The 1970 usage was 71 x 1015 B t u  
about 100. 

eserve-to-production ra t io  i s  

Prices are going up and so we show in the next column domestic o i l  
a t  $5.00 a barrel, which permits the offshore fields t o  be developed. 
Also included are the undfscovered resources, namely those which have not  

yet been drilled. These are expected t o  come in as deeper offshore prospects 
are explored, 
anticipated a hese higher prices. The i es should approximately 
double reserves; the United States will h 

f new technology is added, then additional resources are 

el until a t  least the 
ext century, 

ince these are 
solids there is 
ground and open-pit min ing  required t o  recover the resources, The mine dumps 
and safety problems associated w i t h  mining make conventional recovery of these 

tates will do the under- 
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ources unat t rac t i ve .  One o f  the  newer echniques proposed f o r  recovery 

I n  the  western p a r t  o f  the  
o f  the  resources i s  what we c a l l  the  -- i n  s i t u  resource recovery method. 
S l i de  19 shows t h a t  recovery concept f o r  coal ,  
Uni ted States there are th i ck ,  deep coal beds a t  depths o f  300 t o  800 meters. 
We envis ion d r i l l i n g  a ser ies  o f  holes, loading chemical explosives i n  those 
holes, and f r a c t u r i n g  the  coal. Oxygen and water are pumped down the  holes 
and the  coal i s  burned i n  place t o  produce methane, carbon monoxide and 
hydrogen. I n  essence then, the  coal i s  g a s i f i e d  i n  place, The methane 
i s ,  o f  course, p ipe l i ne -qua l i t y  gas. The carbon monoxide and hydrogen can 
e i t h e r  be made i n t o  methane o r  can be made i n t o  methanol (a l i q u i d )  and 
used as a t ranspor ta t ion  fuel .  -- I n  s i t u  recovery i s  onqy i n  the  research and 
development stage, bu t  we fee l  t h a t  i t  i s  the  technology o f  the fu tu re  f o r  
recovery o f  the  energy from coal and o i l  shale. Mining i s  avoided and 
because the  ea r th  i t s e l f  i s  used as the r e t o r t  vessel, c- i n  s i t u  processes 
ought t o  be about h a l f  the  cost  o f  o ther  methods. 

Moving on t o  non-fossi l  energy resources, S l i de  20 shows t h a t  the  
present uranium s i t u a t i o n  i s  l im i ted ,  but  t h a t  a 30 percent increase i n  
the p r i c e  o f  e l e c t r i c i t y  would permit  n t s  of add i t i ona l  
uranium ore. 
temperature, gas gooled reac tor  (HTGR) would permit  thorium t o  be used as 
a f u e l .  Also, the  geothermal development w i l l  add s izab le  reserves, The 
U.S. i s  indeed fo r tunate  i n  having abundant resources. 

Next, let. us t u r n  t o  a considerat ion o f  t he  European s i t ua t i on .  The 

I n  add i t i on  t o  the  uran i  ethnology of the  h igh  

Q 

energy f low diagram i s  shown i n  S l i d e  21 f o r  t he  o r i g i n a l  s i x  nat ions i n  
the  Common Market. Coal i s  produced w i t h i n  the  Common Market, bu t  the  
major source o f  energy i s  imported oil. O i l  i s  basic t o  indus t ry  and t o  
r e s i d e n t i a l  home heating. 

3 

S l i d e  22 shows t h a t  0 percent of the  quirement i n  
Western Europe as a who1 percent from o i l  

a l .  Western Europe rcen t  was i n  o i l  and 30 percent was i n  
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4J built her economy on the cheap Middle Eastern oil costing her about 
$2.00 a barrel, With the enormous price rises i n  oi1($8.00 a barrel 
and up)  a major change i n  the European economy will take place; the 
projections shown here for 1980 will never happen. 

The situation by country is shown i n  Slide 23. West Germany and 
the United Kingdom are the largest consumers, importing about  45 percent 
of their energy, the rest being primarily from Coal. The North Sea i s  
growing i n  importance and is a more important producer of ot l  t h a n  the 

and Norwegian sectors of the North Sea. Hence, by 1980 those countries 
should be self-sufficient i n  o i l ,  and i n  fact, could become oil exporting 
countries, France and Italy, the two next largest users are critically 
dependent on imported o i l ,  The Netherlands is the lowest importer of  
a l l  the European countries principally because of her gas field,  and 
will be less affected by dramatic price increases, The principal opt ion  
open t o  the Europeans is a return t o  coal. A 400 percent increase i n  
oil price allows greater 

0 

* U.S. Gulf Coast. Almost all  the oil found so fa r  l ies in the British 

for miners, better working conditions, and 
I would encourage the 

oal because i t  causes less 
environmental damage and i t  costs less, I t  would, hawever, have t o  be 
specialized t o  match the nature o f  the European coal beds. Europe of 
course has good reactor technology. Because the breeder reactor i s  less 
dependent on the fuel supply, i t i s  particularly attractive. Consequently, 
i t  i s  no surprise t o  find t h a t  the United Kingdom, France and West Germany 

i; 

L 
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The Japanese are i n  the most critical s i tua t ion .  Slide 25 shows the 
Japanese energy flow, and essentially a l l  of their energy is  imported. 
Imported coal i s  needed by their steel industry and petroleum provides 
the remainder of the energy. Note how large the non-energy use i s  i n  
their economy. 
and thus cutbacks directly effect their industrial strength, 

Very l i t t l e  energy goes for discretionary transportation, 

The history of energy u t i l i z a t i o n  i n  Japan i s  shown i n  S l i d e  26, In 
1960, 55 percent of the energy was coal and 36 percent o i? .  By 1970 coal 
had increased i n  absolute terms, b u t  only 23 percent of the energy was 
from coal,  while o i l  provided 72 percent. Clearly, w i t h  the international 
o i l  price of  $8.00 or  more, the projected 1980 usage o f  o i l  will no t  come 
t o  pass. 

Japan has an additional problem shown i n  Slide 27, A tanker leaves 
the Middle East every 15 minutes for Japan. The usual route i s  through 
the Straits of Malacca. Japan wanted t o  widen and deepen the Straits. 
Indonesia and Malaysia said no, declaring them territorial waters subject 
t o  closure a t  any time, In fact any of the s t ra i ts  through the Indonesian 
Archipelagos could be closed a t  any time, a l though the Indonesians said 
they had no intention of effecting such closures, Therefore, Japan has 
two problems, Japan has both 

Japan recognized the ulnerability of imported o i l  i n  1967 and 
developed a plan t o  allev te  the situhtion, An o i l  tariff 
t o  provide funds t o  Japanese companies t o  carry ou t  the act 
on the chart. By and large this effort has failed. The o i l  exploration 
effort, i n  partic r ,  failed, perhaps because Japan d i d  not have the 
needed technology Now, by na t iona l  policy, she is teaming up w i t h  
Western oil  companies t o  obta in  the needed. o i l  exploration technology. 
To her chagrin Japan has found t h a t  her refineries ' i n  Saudia Arabia d id  
n o t  protect tier against  cutbacks i n  o i l .  The pipeli i t h  the Soviet 
Union is  s t i l l  under negotiation. The United States sell i n g  1 iquefied 
natural gas from Alaska b u t  the Canadians have said they want t o  finance 
a billion d o l l a r  tar sands project through Canadian sources before 

insecure W P P ~ Y  and a vulnerable supply route. 

considering the proposed Japanese project. 



- Page 12 - 
i Western Pac i f i c  Basin energy resources are shown i n  S l i d e  29. That 

area o f  the wor ld has no t  been we1 1 explored and i t  would seem t h a t  
Japanese c a p i t a l  teamed ni t h  European o r  U.S. techno1 ogy could f i n d  
s i g n i f i c a n t  new resources. 

By way o f  summary, S l i d e  30 shows t h a t  the  Soviet  Union and the  
United States can e a s i l y  take care o f  t h e i r  own energy needs. They 
have no t  b u i l t  t h e i r  economies on Arab o i l .  The Soviet.Union has extensive 
o i l  and gas reserves and may want t o  become an exporter o f  o i l .  They do 
n o t  need western technology f o r  development. 

5 '  

.I 

The U.S. has extensive f o s s i l  f u e l  reserves, but  needs t o  develop 

technology fo r  coal and shale, I f  t h i s  i s  done the  U.S. could become 
an expor ter  o f  energy, o r  i t  may p re fe r  l i m i t i n g  product ion t o  lessen 
the impact on the  enviornment caused by mining, 

Western Europe i s  i n  a c r i t i c a l  s i t u a t i o n  w i t h  the p r i c e  o f  o i l  up 
by a f a c t o r  of four. The Europeans could develop t h e i r  coal and should, 
I th ink ,  develop -- i n  s i t u  methods f o r  recover ing the  coal, They w i l l  
a lso probably p a r t i c i p a t e  i n  world-wide e f fo r ts  t o  develop add i t iona l  
o i  1 resources. Reactors , 
f o r  Europe. 

Japan i s  i n  the  most c r i t i c a l  s i t u a t i o  
s u f f e r  a setback from increased o i l  p r i ces  
t o  be repeat ing s e l f  i n  Japan's quest fo 
is land.  NOW, h ver, she has the  c a p i t a l  f o r  development, although 
much o f  t h a t  c a p i t a l  needs t o  be used i n t e r n a l l y  i n  improving l i v i n g  

Her economy w i l l  c l e a r l y  
I n  one sense h i s t o r y  seems c 

fl * 
ons. The u t l ima te  answer for Japan may be Herman, Kahn's idea o f  

oris i n  the  area a share area. This system would p rov i  
i n  a secure system o f  economic growth. . 

e r i t y  o f  the  p r  

east a slowdo 
occur. 
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Problem, Vol. I 
. ITC Report C645 
In terTechnol ogy Corporation, Warren ton, Vs. 
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Task Form on Oil tmport Control, February 1970) 

Year 

! 

! 
I 
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1955-1970, Per Barrel 

Direct cost far production $ .08 
.IO 
.I8 . I 8  
- 

I .23 
.70 

.93 93  
.69 

- 
- 

Posted price Middle East crude $1.80 1.80 

$2.25 

US. produced oil price $3.25 

=45 / - 

The Oil Import Question by the Cabinet Task Force on Oil Import Control, 
Febrdary 19738 page 273. 
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. (Total Dollan In Millim) 

1972 1971 1970 

1,200 2,149 3,107 
1,076 3,944 2,380 

- - - 
897 1,400 1,657 * 

513 840 575 
231 431 551 
122 19 255 

233 19 150 
4,189 7,154 8,747 

&295 1,766 1,598 
3 700 
9 ' 1,174' 

1,948 
11,887 14,167 

- - - 

- - - 1,702 I )  - 7 - 
Oil & Gas Journal, October 29, 1973. 

wid, from thr, Washington Papen, volume, "Oil, 
tho World," by Chart- tssawi. 

. 

1973 

2.1 30 
-- 

4,915 
3,885 
1,465 
1,035 

360 

- 
13,790 

2,210 
1,095 
1,950 

21,845 

2,800 - 

a 



Millions of dollars 

6/71 ,6172 6/73 7/73 8/73 9/73 

793 1777 2965 3505 4200 - 
- - - - - 

441 515 413 422 

33 931 941 880 727 
05 998 913 928 1000 

- - - - 
- - - - - - -- 

1346 3180 5335 5874 6421 

049 2607 2512 2369 2324 
150 156 222 256 303 
831 1116 1098 1038 911 

13 701 720 770 852 ------ 
4504 7523 9915 10426 10863 

International Financial Statistics, Vol. XXVI, No. 11, International Monetary Fund. 
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Consumption 
Product ion 

Source: Issawi, C.,>"Oil, The Middle East & The World," Washington Papers, 7972. 
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Total Consumption = 67.5 X 10l5 BTU 

Note: All values X 10' Btu (2.12 X 10' ' Btu = lo6 bbl/day oil) 
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OECD EUROPEAN AREA ENERGY SITUATION - 1970 i!! 
Million metric tons coal equivalent 

Total energy Total energy Percentage 
Country consumed 

W. Germany 317.1 
United Kingd 299.1 
France 193.0 
Italy 144.1 
Netherlands 66.2 
Belgium-Luxemburg 59.6 
Sweden 50.7 

Denmark 28.8 
Austria 25.3 
Switzerland 21.4 
Finland 19.6 
Norway 18.7 
Greece 11.2 
Ireland 8.8 
POrtugal 6.6 
Iceland .9 

Spain 49.9 

u.N. Statistical Yearbook 1972 

produced imported 

174.3 45.0 
163.7 45.3 
59.3 69.3 
26.4 81.7 
49.0 26.0 
11.6 80.6 
5.2 89.7 

16.0 68.0 
- 99.9 

10.7 58.0 
3.9 81.4 
1.2 94.0 
7.6 59.2 
2.9 74.4 
2.5 71.8 
1.0 85.0 
.2 79.1 

23 



E! OECD EUROPEAN AREA COAL SITUATION 

Production 
1970 % of total - 1961 - Coal reserves 

132,000 174.0 144.2 45.5 
15,500 193.5 144.6 48.3 
2,830 54.1 39.0 20.2 

524. 1.5 1 .o 6.9 
2,394 12.6 4.3 6.5 
1,796 21.5 11.4 19.0 

90 .2 - - 
3,61 14.8 12.2 24.4 

5 .8 - - 
146 2.9 1.8 7.2 

- - - - 
- - - - 

166 .4 .5 2.5 
Greece 1,575 .8 2.5 22.6 
I reland. 48 2.2 2.4 27.0 
Portugal 52 .5 .3 4.1 
Iceland - - - - 
.U.N. Statistical Papen, Series J, No. 15, Wortd Energy Supplies. 
U.N. Statisticd Yearbook - 1972. , 
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Total consumption = 13.5 X lo'' Btu 



PRIMARY ENERGY REQUIREMENTS IN JAPAN (1960 to 1980) ,u 
700 

1960 1965 1970 
01 L The Present Situation and Future Prospects, 
A Report by the OECD Oil Committee, Paris, 1973. 

1980 

26 
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01 L SUPPLY ROUTES TO JAPAN 

"Preliminary Survey Report - Kra Canal Complex," 
TAMS & RRNA September 1,1973. 

27 
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In 1967 Japan adopted a ten-year plan to obtain 30% of oil needs 
through Japnese companies. 

Revenue from a tariff on oil imports. 
.- Established an "Oil Development Corporation." 

- Now have 25 projects 

t. Oit Exploration 
Near Japan 
South China Sea 
Sumatra 
lndoneasia 
Thailand 

one refinery in Saudi Arabia 

3. Pipeline 

4. Liquefied natural gas 

5. TatSands 

Negotiate with USSR for pipeline 

Contract far gas from Alaska 

Want to negotiate for Canadian tar sands 

M. Sakisake, "Enem Demand, R ~ m ,  and the Environment - Prospects for the 
Japanese Economy" 

9 



Million metric tons 

Coat 0 it 

011,700 390 (est.) - 24" 
1 11,600 68.3 241 3 1.9 
20,98 1 33.6 3 -8 
2,845 -2 1,459 43.8 

New Zeatand 1,216 2.1 4 .1 
South Korea 1,190 12.8 - - 

1,000 - - - N. Vietnam 
S. Vietnam 
Burma 286 - 5 .8 
Thailand 235 . -4 
Philippines 88 - - - 
Malaysia I - 110 3.3 
Laos - >  - 
Cambodia I - - - 
Taiwan - I - - 
*I970 

Reserves Reserves '197 1 production 
e 

- - 

i - CI f 
I 
$1 

U.N. Ststhticd Yearbook - 1972 

_...- 

I 29 
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(Energy figures in million metric tons of coat equivalent) 
i 

Energy position Built economy 
Consumption % of World % Imported on Arab oil Reserves 

Soviet Union 12.2 15.3 -1 2.4 no Oil & gas 
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b/ D i s t r i b u t i o n  L i s t :  

G. Werth (65) 

Oak Ridge Nat iona l  Lab (2 )  

TID (5) * 
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NOTICE 
"This report was prepared as an account of work sponsored by 
the United States Government. Neither the United States nor 
the United States Atomic Energy Commission, nor any of their 
employees, nor any of their contractors, subcontractors, or their 
employees, makes any warranty, express or implied, or assumes 
any legal liability or responsibility for theaccuracy,completeness 
or usefulness of any information. appmtus,  product or process 
disclosed. or represents that its use would not infringe privately- 
owned rights.'' 
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