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This study is an attempt to project U.S. oil supply and demand
within the framework of total U.S. energy requirements over the 14-
year period 1976-1990. We have based our study on an optimistically
oriented assumption of 0il and total energy conservation achievable
during this period and a slower general economic growth rate than
is projected in some other studies. Thus, our findings should not
be viewed as a "base" case or a "most likely" case but as close to
the minimum amount of o0il 1ikely to be required under reasonable

conditions.

I. Summary of Findings

The principal findings of our study are:

(1) The exceptional increases in real foreign oil prices in
1973/74 and the subsequent increases in all U.S. energy costs, together
with a variety of government policies designed to curb energy demand
and encourage the substitution of oil by other energy sources, will
result in a substantially lower growth in total energy and oil demand
than in the most recent "normal" historic period (1965-73). But within
our time frame the growth in energy demand will not level off, nor will
that of oil demand.

(2) The growth rate in energy demand will decline throughout the
period: from 2.7% in the 1976-80 period to 2.4 and 2.1% in the 1980-85
and 1985-90 periods respectively. The latter will be about half the
historic growth rate. The amount of energy required per unit of GNP

will also decline significantly below the historic ratio.



(3) Al11 sectors in the energy market will reflect the lower
growth rate in total energy. The sharpest decline will be in the
transportation sector which will drop from a historic growth rate
of over 5% to approximately 1% over the next 14 years. This will
be due largely to more efficient use of fuel by automobiles.

(4) Among energy sources other than oil, gas supply and demand
will continue to decline until at least 1980 after which it will
increase at a very modest rate, primarily due to rising imports.

Coal supply and demand will rise at more than three times the his-
toric growth rate. Coal's limitations will be on the demand rather
than the supply side; that is, the U.S. energy market will not be
able to absorb all the coal that could be produced. Nuclear power
will show the fastest growth rate of any energy source, contributing
more than 11% to total U.S. energy supply by 1990, compared to less
than 3% in 1976.

(5) 0il demand will continue its historic pattern of rising
more rapidly than total energy until about 1980. After that it will
move at a substantially lower rate. By the late 1980's its rise will
be only about 0.5% per year, or about one-tenth of its annual historic
growth rate.

(6) Domestic oil supplies will not be able to keep up even with
this very diminished demand growth so that oil imports will have to
rise throughout the period. By 1990 they will amount to over 10 million
b/d, about 38% above Tast year's level. The share of oil imports in

our total energy balance will remain approximately unchanged. But since



gas imports will rise faster than energy demand, the share of total
energy demand supplied from foreign sources will rise slightly, from
22.5% in 1976 to 24% in 1990.

(7) The demand for all o0il products will grow substantially below
the historic rate for the period as a whole. The fastest growth rate
will be experienced by petrochemical feedstocks (the principal compon-
ent of the category "Other" in Table III), reflecting continued rapid
growth in the demand for petrochemical products. By contrast, gasoline,
after a modest increase to about 1980, will show a decline throughout
the 1980's. By 1990 gasoline demand will be about even with last year's.
Distillate fuel oil will grow somewhat faster than total oil demand,
largely because of increased requirements from the industrial sector.
Residual fuel oil demand will grow rapidiy over the next 4-5 years but
will then level off and start declining from around the mid-1980's on,
because of increasing competition from coal in the utility and indus-
trial market and from nuclear power in the utility market. However,
by 1990 it will still be substantially above last year's demand level.
On balance, the share of total oil supplies used for industrial purposes
will increase between now and 1990 while the share going into the resi-

dential and transportation markets will decline somewhat.

II. Assumptions

Our forecast is based on the following major assumptions:
(1) The U.S. real GNP will grow near the historic rate of 4%/year
from 1976 to 1980 but will decline significantly -- to 3.2% -- thereafter.

For the entire 14-year period, we have projected that each percentage



change in GNP will be accompanied by a change of about 0.71% in energy
demand. In the historic period (1965-73), the change was 1.10% (see
Table II).

It should be pointed out that because of the close relationship
between energy and real GNP any change in the GNP growth rate from our
assumptions would have a corresponding effect on energy demand growth.
Since the "swing" fuel in our energy balance is imported oil, the
impact of a change in the GNP growth rate would fall primarily on the
required volume of oil imports. Thus, a relatively small increase in
GNP growth from our assumption could bring about a disproportionately
1arge increase in oil imports.

(2) Foreign crude oil prices will remain approximately stable in
real (constant) terms throughout the period and the delivered cost of
foreign gas will be about equal with that of foreign oil on a Btu basis.
Domestic crude oil prices paid by refiners will rise to foreign levels
by 1980. Wellhead prices for oil currently under control will continue
to remain under some form of control throughout the entire period, with
the exception of production from stripper wells, enhanced recovery,
shale 0il and newly discovered o0il. Prices for new domestic gas supplies
will also be on a parity with oil prices by 1980. Prices for old gas
will continue to be controlled. As a result, the average price of gas
in the U.S. will rise in real terms throughout the period but will remain
below the equivalent cost of o0il. Coal prices to end users will increase

somewhat in real terms but will remain below the cost of oil.



Our assumption of steady real world oil prices is a working
hypothesis and does not represent the most likely case. We believe
that between the possibilities of a decline and an increase in real
prices, the increase is more likely, particularly in the period
from 1985 on, given OPEC's continuing power in setting prices and
the growing demand for world oil throughout the period. However, in
view of 0il's relatively low price elasticity of demand and the very
limited short-term ability to substitute other energy sources for oil
in addition to that built into our forecast, the real price increase
would have to be substantial to have a significant effect on U.S. oil
demand.

(3) We assume that in addition to energy conservation related to
price increases there will be some further conservation as a result of
governmental mandates or incentives. The same will apply to the substi-
tution of 01l and gas by coal as a boiler fuel in industrial and power

plants.

IIT. Our Demand Forecast and The National Energy Plan

Our forecast agrees directionally with the Administration's National

Energy Plan (NEP), issued last April. We see energy demand growth
slowing down significantly from about 1978-79 on and a switch from oil
to other energy sources, such as coal. However, for economic, politi-
cal and technical reasons we see these trends developing much more
slowly and gradually than the NEP does. Hence, we project both oil
demand and import requirements in 1985 about 3 million b/d higher than

the NEP.



We also do not agree with the NEP's energy/GNP growth rate ratio.
Again, directionally we concur with the NEP's projection of a decline
in that ratio from the historic level of over 1.0. However, we do
not believe it can be reduced to an average of about 0.5 over the next
eight years. We recognize the Administration's dilemma: it has opted
for a high GNP growth rate for the purpose of social improvements, such
as unemployment reduction,while at the same time trying to strike a
reasonable balance between energy demand and available domestic supply.
But high GNP growth will inevitably increase oil imports above the NEP's
target and probably even above our projection, particularly since a
growing share of oil will be used for industrial purposes in the future
(see Table VI). Yet a retrenchment from the announced expansionist
economic policy for the purpose of reducing the growth in oil imports
may be considered undesirable for other reasons.

Nevertheless we believe our projected GNP growth rate for the
1980's to be realistic. It is fractionally higher than that of the
latest 10-year period (1966-76). Like that period, it will probably
consist of planned higher growth rates, occasionally interrupted by

unplanned periods of stagnation or decline.

IV. Petroleum Product Imports

The distribution between crude 01l and products in future imports
will depend primarily on the state of U.S. refining capacity and the
ability of domestic refiners to compete with foreign products. In 1976
products imports amounted to 2 million b/d, or 27% of total oil imports;
refining capacity averaged 15.7 million b/d and the utilization rate

was 85.4%. By 1980 refining capacity will have risen to 17.3 million b/d.



Assuming a maximum sustainable average utilization rate (91% of crude
capacity), products imports will have to rise to 2.6 million b/d to
meet our projected demand. Most of the increase in imports will come
in the form of residual fuel oil (+350,000 b/d), mainly to the East
Coast, and natural gas liquids (about +200,000 b/d), mainly to the
Gulf Coast. Imports of gasoline, heating oil, diesel 0il and jet fuel
would not increase substantially from last year's level,under our assump-
tion of refinery utilization.

Whether this assumption is correct depends to a large extent on
U.S. government policy. If refiner entitlements are phased out by 1980
so that the price of domestic crudes will be set by the landed cost of
foreign crudes, actual crude costs to U.S. refiners (ex-duty) would be
somewhat higher than to Caribbean and European export refiners because
the Tatter can bring Persian Gulf crude in VLCC's (super tankers)
directly to their offloading terminals, while U.S. refiners must use
transshipment facilities or Tighter the VLCC's offshore. Other advan-
tages of foreign over U.S. refiners will be (1) continued substantial
under-utilization of foreign capacity until the early 1980's at least,
which will make incremental runs much more attractive to foreign refiners
than to their U.S. counterparts; (2) continued depressed world tanker
rates, while U.S. tanker rates (for product shipments from the Gulf
Coast to the East Coast) will remain high and (3) lower foreign operating
costs and income tax liability. Under these conditions, the existing

42¢/bb1 net import fee protection for domestically refined products may
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be insufficient to prevent an increase in the importation of Tight
products, primarily from Caribbean refineries which have an advantage
over European refineries at the U.S. East Coast. It is unclear, as
of now, whether such a development would cause the government to
increase its protection of domestic refineries.

Some of the cost advantages of foreign refineries may decline in
the early 1980's for these reasons: (1) there is likely to be at least
one Gulf Coast superport permitting direct offloading of VLCC's;
(2)  products pipeline capacity from the Gulf Coast to the East Coast
will probably be expanded; and (3) the capacity utilization of foreign
refineries will increase (more so in the Caribbean than in Europe).

Table IV shows how much domestic refining capacity would be
required by 1985 and 1990 under our demand assumptions if product imports
are to be kept at the projected 1980 level of 2.6 million b/d. The
increase in capacity would be 210,000 b/d annually to 1985 and 130,000 b/d
annually thereafter to 1990. This would be substantially less than the
long term historic rate of 350,000-400,000 b/d of annual capacity addi-
tions.

Whether the required capacity will actually be built may depend
more on future government policy than oil demand, for the reasons
mentioned above. If it is built and products imports remain more or
less unchanged between 1980 and 1990 there would still be a significant
change in their compositions. Residual fuel oil imports can be expected to
decline from the early 1980's on; in Tine with the general decline in
the demand for this product and a domestic refinery yield likely to be

maintained at 11.5-12.0% of crude runs. Natural gas liquids imports,
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