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Oil on Troubled Waters

O N June 5, the unstable peace in the 
Middle East was shattered, and within 

a matter of days the Western world found 
itself denied 8.5 million barrels of oil per day. 
Amid fears of rationing for European coun
tries and fears of steeply higher prices for 
consumers everywhere, the U.S. government 
established an emergency committee to co
ordinate production efforts of oil companies 
and to insure a continued flow of oil to 
Vietnam.

As it turned out, the crisis was rather short
lived. The embargo imposed by the Arab oil- 
producing countries on sh ip m en ts  to this 
country and its major European allies was 
officially terminated on September 1 —  un
officially, even earlier —  an d  the  c r is is -  
induced upsurge in domestic production was 
cut back before the summer came to an end. 
This summer’s developments served, how
ever, to draw attention to the evolving pat
tern of U.S. and world energy demand, and 
to the dominant role played by petroleum in 
meeting that demand.

The world's energy
It would be impossible for modern indus

trial society to exist w ith o u t m a jo r  fue l 
resources. In fact, one major indicator of 
industrial growth has been the world’s in
creasing demand for energy. In the period 
between 1920 and 1940 total energy demand 
grew at a 2-percent average annual rate, but 
in the 1940-60 period the growth rate in
creased to 4 percent a year. Moreover, total 
world energy requirements are expected to 
more than double between the mid ’60’s and 
1980.

Aggregate figures do not tell the whole 
story, however, for the components of total 
energy demand have been growing at differ
ent rates. During the 1929-60 period, U.S.

petroleum demand increased from 139.0 to 
460.3 million tons, and natural gas usage 
increased even more rapidly, from 49.7 to
432.1 million tons of oil equivalent. The ris
ing demand for petroleum and natural gas 
has reflected sharp increases in available sup
plies, the ease with which such products can 
be transported relative to solid fuels, and the 
greater energy-producing efficiency of petro
leum and natural gas.

Over the post-Korean period, energy con
sumption has expanded at different rates in 
different areas of the world. In Europe the 
most n o ta b le  p h e n o m e n o n  is a one-fifth 
increase in the use of liquid fuels as compared 
with a one-fourth decrease in the use of solid 
fuels. The only area that still meets most of 
its energy needs with solid fuels is the Sino- 
Soviet area. This has been attributed to a 
number of factors —  including the fact that 
the coal industry has a dominant influence in 
the Soviet bureaucracy. On the other hand, 
while the solid-fuels share has declined in 
North America and the liquid-fuels share has 
increased, the p o s i t io n  of n a tu ra l  gas is 
notably different from the pattern elsewhere.

Petroleum production expands 
most rapidly in Arab world
BilUont of Barrels
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Natural gas supplies a larger percentage of 
North American energy needs than it does 
in any other area of the world. U.S. con
sumption in particular nearly doubled be
tween 1955 and 1965, with the most rapid 
growth taking place in commercial demand. 
Canadian consumption, although increasing 
at a faster pace in recent years, reached only 
935 billion cubic feet in 1965— considerably 
smaller than the U.S. figure of 16,033 billion 
cubic feet.

Canadian natural gas, however, is playing 
an increasingly important role in the U.S. 
market. Between 1955 and 1965, the per
centage of Canada’s production going to the 
U.S. rose steadily from 6 to 31 percent. And 
the inflow has not yet reached its peak, as 
it is almost inevitable that this country will 
need higher natural-gas imports in the years 
ahead for industrial uses as well as for home 
heating and cooking.

Greatest single source
Petroleum nonetheless is the greatest single 

source of energy in the American economy. 
As the economy expands, demand expands 
(albeit at different rates) for each of the 
major petroleum categories: top-of-the-bar- 
rel, middle distillates, and residual. Top-of- 
the-barrel products include motor and avia
tion gasoline and k e ro se n e  p ro d u c ts  (jet 
fuel); middle distillates include gas oil and 
diesel fuels; and residual is composed mainly 
of fuel oil.

Jet fuel has exhibited the most rapidly 
growing product demand, in large part be
cause of the introduction of commercial jets 
and the demands of the war in Vietnam. 
Domestic demand for jet fuel more than 
doubled between 1958 and 1964, and de
mand increased even more sharply in 1965 
and 1966 because of the rising demands of 
Vietnam. In the West Coast area, production 
outpaced even the national rate over this 
period.

198 Demand for other petroleum products has

grown at a slower pace. For example, de
mand for aviation gasoline, used primarily 
for piston rather than jet engines, has been 
declining as airlines have replaced more and 
more piston aircraft with jets. Meanwhile, 
domestic demand for residual fuel oils has 
increased only modestly, reflecting the in
creasing popularity of natural gas.

In recent years the Vietnam war has made 
its presence felt in the demand for oil prod
ucts. Roughly 40 million barrels of oil prod
ucts are used annually in Vietnam. But this 
is only a small part of the total annual defense 
requirement of about 347 million barrels, 
which jumped by 29 million barrels in the 
1967 fiscal year on top of a 26-million barrel 
increase in the preceding year.

The influence of Vietnam is felt in a num
ber of ways, and not only because of rising 
demand for jet fuel. For example, the aver
age Army combat division in Vietnam burns 
up about th re e  tim es as m uch  fuel as its 
World War II and Korean War counterparts, 
at least partly because of the increasing use 
of helicopters in military operations. The 
balance-of-payments factor has stimulated 
the Administration to try to meet at least 
some of its needs from domestic producers; 
yet over half of the supply for Vietnam, prior 
to the Arab embargo, came from the Persian 
Gulf area, and most of the rest came from 
Venezuela.

W here the oil is
During the past fifteen years the world 

supply of crude oil has more than kept pace 
with increasing demand. But in Europe and 
(especially) in the U.S., n a tu ra l  gas has 
taken over many jobs fo rm e r ly  do n e  by 
petroleum and thus has dampened the in
crease in demand for oil products.

In economic terminology, the oil industry 
is an industry of increasing returns in the 
short run but of decreasing returns in the 
long run. In the short run the industry is 
dominated by economies of scale, large initial

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

October 1967



October 1967 M O N T H L Y  R E V I E W

Middle East contains bulk of world's petroleum reserves . . . 
Europe and Japan h e a v ily  dependent on imports from that region
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investments, and high proportions of fixed 
costs to total cost. Average costs of crude-oil 
production therefore decline rapidly as output 
expands —  and as the costs of drilling are 
spread over more and more barrels of oil. 
But in the long run, since only a certain 
amount of crude oil is assumed to exist in 
the earth’s crust, major new fields become 
harder to find and develop.

Industry sources place the cost of crude pe
troleum at $0.33 a barrel in the Persian Gulf 
(due to the favorable geological location of 
the oil), $0.90/bbl. in Venezuela, $1.60/bbl. 
in the U.S.S.R. and $2.40/bbl. in the U.S. 
The main flows of crude are from the Middle 
East and North Africa to Europe, Japan, and 
the U.S.; from the Caribbean to North Amer
ica; and from Texas and Louisiana to the 
East Coast of the U.S.

Controlling production
Crude output in this country is dominated 

by Texas, Louisiana, and C a lifo rn ia . In 
Texas and Louisiana output is controlled by 
“prorationing.” In each case the regulatory 
commission calculates the state’s estimated 
productive capacity. It also computes the 
maximum efficient rate (M E R ), or the fastest 
rate at which oil can be extracted from the 
ground with natural pressure. After deciding 
how much oil will be produced in any given

month, the state commission allocates the 
amount among the wells in the state. Each 
well usually receives the same “allowable,” 
set as a percentage of the MER.

This form of production control is an at
tempt to adjust supply to demand in order 
to maintain price. There are serious conse
quences of such a program. It leads to an 
excess number of wells being drilled, since 
the allowable is on a per-well basis, and it 
also results in a higher cost per barrel of 
crude, since the larger fixed cost resulting 
from the excess number of wells is spread 
over the barrels extracted from a given pool. 
The system also discriminates against efficient 
wells, since it does not regulate the output of 
“stripper” wells —  old wells producing only 
a small number of barrels per day —  that rely 
on pumping rather than natural drive to bring
011 to the surface.

Production of crude oil is not the only indi
cator of supply. The industry uses a concept 
known as “proved reserves”— reserves of oil 
known to exist and capable of being extracted 
economically with present technology. The 
nation’s proved reserves, which average about
12 to 13 times annual production, largely 
depend on the amount of effort put into find
ing them. But proved reserves are not an 
exact indicator of total supply, as the concept 
has evolved in the industry. “Total supply”
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is defined as total proved reserves, plus the 
currently unrecoverable contents of known 
reserves, plus the total estimated contents of 
undiscovered reservoirs, without regard to 
present or future technological feasibility of 
discovery and recovery.

The connection between supply and de
mand is represented by the available stocks 
of crude and products. Just prior to the 
Middle East crisis inventories had reached a 
three-year high in many cases. This over
stocked condition naturally provided a use
ful cushion during the three-month-long 
embargo.

W est— District 5
For Petroleum Administration purposes, 

the West (District 5) includes the states of 
Hawaii, Alaska, W ash in g to n , O regon , 
Nevada, Arizona, and California. This district 
is physically separated from the rest of the 
country by the Rocky Mountains. Crude oil 
output in this area is dominated by Cali
forn ia and to  a lesser exten t A lask a , and c o n 
sumption —  in both District 5 and the na
tion —  is clearly dominated by California.

District 5 is a net importer of both crude 
oil and derived products, since District states 
do not themselves produce enough of the 
desired kinds of crude. New offshore drilling

Arab, Canadian, Venezuelan fields
supply most U. S. petroleum imports

Mi Ilian* of Borr«lj
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and the use of steam recovery techniques 
have pushed California output up towards 
one million barrels a day. But California 
crudes yield comparatively large amounts of 
residual oils and, conversely, comparatively 
small amounts of top-of-the-barrel products 
(gasoline products and jet fuels).

Refiners have been able to change refinery 
yields over the past decade, so that only 8 
percent of each barrel of California crude 
ends up as residual today, as against 14 Vi 
percent a decade ago. But achieving the de
sired refinery mix has required the construc
tion of $300 million in new facilities without 
any appreciable increase in refinery capacity.

Most of California’s recent increase in out
put has come from its off-shore fields, which 
are now producing over 20 million barrels 
annually. Moreover, one of the major new 
offshore fields, East Wilmington (off Long 
Beach), is estimated to contain reserves of
1.25 billion barrels. Other promising new 
fields are located off Santa Barbara and off 
Los Angeles. In many of these fields, pro
ducers are making extensive use of steam 
pressure to drive oil to the surface. The use 
of this technique, widely adopted only in the 
present decade, has led to steadily increas
ing output.

Vietnam has had its impact on this as on 
other regions. Even though this District is a 
net importer, it has been called upon to send 
some products, especially jet fuel, to the 
theater of war. District 5, however, would 
find it difficult to supply large amounts of 
refined products, other than residual oil, 
without curtailing consumer demands or in
creasing District imports considerably.

Towards the future
Over the period 1960-2000 oil and gas 

products will supply an estimated 75 percent 
of the nation’s total energy demand. The 
estimated breakdown is 44 percent for oil 
and 31 percent for gas, as against 19 percent 
for coal and 6 percent for nuclear fuels and
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water power. Both world and U. S. demand 
for oil products are projected to grow at a 
3-to-4 percent annual rate over this period.

Demand for the various types of oil prod
ucts may expand at different rates, however. 
Domestic demand for gasoline and jet fuel 
may easily increase by half over the next 
decade alone. Residual fuel oil demand mean
while should grow at a below-average pace, 
as it faces increasing competition from 
natural gas and atomically generated elec
tricity.

Future supply is somewhat more difficult 
to estimate. The available statistics are not 
of much help since they apply only to proven 
reserves —  discovered reserves which can be 
recovered by currently utilized methods at 
current costs and prices.

The number of new fields discovered de
pends on the amount of effort and money 
that companies are prepared to put into the 
costly techniques of exploration, especially 
drilling. The real costs of finding, developing, 
and producing crude oil have more than 
doubled in the last 20 years. Yet total crude 
oil aw aiting future recovery in the U.S., ac
cording to geologists, is on the order of 500 
billion barrels of oil. This should last the 
nation well beyond the year 2000, even at 
increasing rates of consumption.

Since crude oil is not consumed directly, 
refinery capacity is another necessary element 
of future supply. By the beginning of 1970 
total U. S. capacity should be approximately
11.5 million b/s.d. (barrels per stream day, 
or output of a unit operating for a full 24- 
hour day with no allowance for downtime). 
By 1975 it should be about 13.2 million 
b/s.d. Almost ail of this capacity will be 
needed to meet estimated future domestic 
demand. The problem will be complicated 
by the fact that refining capabilities may not 
match the pattern of demand for petroleum 
products.

California’s future lies in her offshore 
fields. The state’s combined offshore and in
land production should reach a peak of
1,200,000 b /d  in 1970. And Alaska should 
be adding at least another 200,000 b /d  to 
the West Coast total.

Additional future sources of oil are shale 
oil and tar sands. The shale oil deposits are 
located primarily in Colorado, Utah, and 
Wyoming. According to Geological Survey 
estimates, Colorado’s shale-oil reserves alone 
total about 900 billion barrels of oil, includ
ing only those deposits that would yield at 
least 15 gallons of oil per ton of rock.

Japan is likely to prove the key to large- 
scale development of Alberta’s Athabasca tar 
sands, which hold an estimated 600 billion 
barrels of crude oil. Unlike U. S. shale-oil 
deposits, these tar sands can be developed 
commercially right now in competition with 
conventional crude. Since Japan wishes to 
reduce its present overdependence on Middle 
East oil, Canada with its nearby and secure 
supply looks very promising. Of course, 
Japanese interest in Alaskan petroleum and 
natural gas is already well developed.

Nuclear power and fuel cells should 
eventually offer serious competition to pe
troleum. By 1980 the nation may well be

Oil, gas (and the atom?) should 
meet nation's future energy needs
M illio n
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using nuclear energy equal to 5 million bar
rels of oil per day. In 1966 one-half of the 
new power plants ordered by U. S. utilities 
involved the use of atomic power, and this 
year three-fourths of all new power plants 
may be atomic fueled. Italy, whose interest 
in atomic power has increased as a result of 
the Middle East crisis, plans to build a 
600,000-kilowatt nuclear-powered generat
ing plant which would be the largest in 
Europe.

Fuel cells are another potential competitor. 
The typical fuel cell breaks down methane 
gas into hydrogen, oxygen, and carbon; the 
hydrogen and oxygen then combine to form 
water and, in the process, an electrical cur
rent is given off. If this process were to be 
developed successfully for automobiles, it 
could influence oil’s major market— gasoline. 
Alternative types of electric automobiles, if 
feasible, would have a similar impact.

Costs of the future
The oil industry is characterized by risk. 

Exploratory drilling, movements into new 
markets, and relationships with foreign gov
ernments are all elements of the overall risk 
involved. U. S. companies have undertaken 
operations in foreign lands, despite their 
higher risks, because of their high returns.

Recent studies have suggested that the 
return on oil investments in the U. S. is now 
greater than those in foreign areas. But in 
this connection it must be remembered that 
output in many domestic areas is subject to 
prorating which tends to keep supply in line 
with demand as a means of supporting the 
price level. A similar price effect is achieved 
by import quotas, which keep foreign oil from

flooding the domestic market. And the oil 
depletion allowance —  27 Vi percent of tax
able income —  is also a factor for increasing 
the return for domestic producers.

Yet because of the high returns available 
from Middle Eastern fields, U. S. companies 
can be expected to continue operating there 
unless they are excluded by the Arab coun
tries. There may be very little decline in 
total investment in that still very profitable 
region, since if it is not carried out by U. S. 
or British firms, it will be done by others. 
But at the same time, the recent crisis should 
increase activity in other areas. Canada 
could be the nation most favorably affected, 
as both the U. S. and Japan will look to her 
as a secure source of supply.

In sum, the petroleum industry will con
tinue to dominate the world’s energy picture 
well into the future. Its growth may be limit
ed, however, by the growth of competitive 
forms of energy supply. Natural gas may 
take over an increasing share of the total 
market, both in the U. S. and Europe. More
over, the future of nuclear power also looks 
bright, depending on the availability of suf
ficient supplies of uranium.

The U. S. domestic petroleum industry no 
longer holds the dominant position that it 
once held in world markets. It has been sur
passed by the Middle East as the world’s 
largest single supplier, and under the present 
system of production control it no longer 
meets the total needs of the American mar
ket. Yet, behind its protective quota system, 
the U. S. oil industry can be expected to 
survive and even to prosper.

Donald Mathieson
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