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Administrator’s Message

The Energy Information Administration (EIA) is required by the Federal Energy Administration Act of
1974 (Public Law 93-275) to present short-, mid-, and long-term forecasts of energy supply and demand. In
this, the third Annual Report of the EIA, that legal requirement is once again met. The short-term
forecasts are for 1980 and 1981; the midterm forecasts relate to 1985, 1990, and 1995; and the long-term
forecasts are offered for 2060, 2010, and 2020.

Forecasting in these three epochs represents quite different intellectual enterprises, both in the ways in
which the results are produced and in the ways they should be used and thought about.

The short-term forecasts are extrapolations of recent experience. They are driven by other forecasts,
most notably, chosen projected levels of world oil prices and Data Resources Incorporated (DRI)
macroeconomic forecasts for the 1980 and 1981 period. These short-term forecasts may provide a reasonable
indication of how energy price and supply will, in fact, turn out in the next year or two—if there are no
abrupt oil price changes or other cataclysmic events. But the readers should recall how the year 1979 saw an
unanticipated sharp rise in the world oil price, almost doubling in 12 months. This recollection may induce
caution about expecting that the numbers in these forecasts will be confirmed in the newspapers of 1981.
There are numerous sensitivity analyses that illustrate how some of the forecasted outcomes vary with
different chosen levels of world oil price, of economic growth, and of the severity of weather. These
sensitivity analyses should enhance the usefulness of the forecasts.

The midterm forecasts explore a range of scenarios in which world oil price is, by assumption, given a
high, low, or medium trajectory. The time period (up to 1995) allows mixed opportunities for large changes
in stocks of energy-consuming and energy-producing capital equipment; for example, the automobile fleet
will turn over nearly completely, but no nuclear plants that are not on order now enter into these forecasts.

The key midterm forecasting method is to assume economic growth rates and world oil prices, and to
assume many other future conditions, such as the practical rates of increase in oil exploration and the rates
of return that will be demanded for new investment. From this constellation of assumptions, plausible
future outcomes of many kinds are derived; projected energy prices and supplies to various consuming
sectors are conciusions of this form of analysis.

Notice that many of the most important economic variables are input as assumptions, while others
emerge as conclusions. It is the obligation of the writers to be clear about this, but the reader, when finding
any point of interest should think carefully, “Is this itself assumed, or is it a conclusion of the analysis?”

The usefulness of a set of forecasts such as these must lie not in their probative value as indications of
what the future holds (there are no facts about the future). Their value lies largely in their being a set of
forecasts different as to some of their key assumptions. The reader can explore how those key factors may
influence future patterns of energy supply, demand, production, consumption, and price.

The long-term forecasts are even less to be thought of as revealing what the future holds. At most, we
can expect those forecasts to indicate possible ways in which the future might unfold. Future qualities of
embryonic technologies are critical to the long-term questions. What will be the costs, the environmental
acceptability, the suitability for sectoral demands, of the various incipient technologies whose forms are not
yet definite? Apparently, confident knowledge about these matters is not possible decades in advance.
Therefore, some of the key driving variables for the long run cannot be known well enough to make
trustworthy forecasts.

Such long-term forecasts can be useful, nonetheless, in several ways:

1. Readers may be enabled to think more deeply and more fully about some aspects of the Nation’s
energy future.

2. Important questions of policy may emerge as tacitly involved in differences among various scenarios.

3. Informational gaps may emerge—gaps which may need filling before policies are irrevocably set.

A final word about this volume of forecasts is in order. Its publication marks the completion of this year’s
annual renewal of the models and data bases of the Office of Applied Analysis. The same analytical tools
used to produce the studies in this volume are applied to studies of various questions of energy economics,
technology, and policy as they arise in the course of the year. Thus, the preparation of the set of forecasts
offered here serves an important, partly hidden, purpose, but one central to the work of the EIA.

LiNcOLN E. MOSES
Administator
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Summary

This volume of the Energy Information Admin-
istration (EIA) Annual Report to Congress
presents projections of energy production, con-
sumption, and prices. An analysis of the world oil
market provides the basis for three separate
assumptions about how the price of internationally
traded oil may evolve. Projections are provided for
both world and domestic energy markets, based on
the three assumed oil price paths. Estimates of
world energy production and consumption are
provided for 1985, 1990, and 1995. Separate domes-
tic projections are given for three time frames: the
short term (1980 and 1981), the midterm (1985,
1990, and 1995), and the long term (2000, 2010, and
2020). The sensitivity of the projections to key
assumptions also is investigated.

THE INTERNATIONAL
PROJECTIONS

Oil Price Uncertainty

The uncertainty surrounding future oil prices
requires that energy projections be made for a
wide range of possible oil prices. The table below
illustrates the range of oil prices, measured in
nominal and real prices. Nominal prices are those
which consumers face in the marketplace. Real
prices are nominal prices adjusted to remove the
effect of inflation, and they are given relative to a
known price (in this report, relative to 1979 prices).

World Oil Prices, 1979 and 1990

Price Case
Mid

World Oil Price’
Assumptions

Low High

Real 1979 dollars per barrel

1979 21.50 21.50 21.50
1990 27.00 3700 .  44.00

Nominal dollars per barrel
1979 21.50 21.50 21.50
1990 59.00 81.00 96.00

ix

Fuel Shifts in the World Market

The projections of the world energy market
reveal the pattern of how fuel use shifts dramati-
cally during the next decade. Oil consumption as a
percent of total energy consumed declines for all
countries. The United States is one of a few
countries with sufficient coal resources to enable it
to make a major substitution of coal for oil. Thus,
the United States’ portion of total oil consumption
in the free world decreases from 36 percent in 1978
to between 29 and 31 percent by 1990. Other
countries move toward using more gas and other
(hydro, geothermal, and nuclear) energy sources.
(See Table S.1) France is the only major non-
Communist country maintaining a strong commit-
ment to continue developing nuclear power, and by
1990, it will be heavily dependent on nuclear
energy.

This year’s projections are quite different from
those in the Annual Report to Congress, 1978.
World oil and total energy consumption are 24 and
12 percent, respectively, below last year’s 1990
midprice projections. Two major differences exist
between the two projections. First, this year’s
Annual Report midprice case assumes that in 1990
a barrel of oil will cost $37 instead of $20 (1979
dollars), an 85-percent increase. Second, lower
economic growth, partially due to the higher oil
prices, leads to the lower projections of energy use.

THE DOMESTIC PROJECTIONS
Decline in U.S. Oil Imports

Net oil imports, which were 7.8 million barrels
daily in 1978, fall until 1985 in all three oil price
scenarios. The oil price increases experienced in
1979 are responsible for the initial decrease in U.S.
oil consumption and for the slowing of the decline
of domestic oil production; these two effects cause
the fall in oil imports through 1985. In the middle
oil price series, both consumption and production
increase slightly after 1985, and imports remain



Table S.1 World Energy Consumption and Fuel Shares: 1977 and 1990

(Quadrliiion Btu)
1977 1990
Fuel Shares Fuel Shares
Region Total (percent) Total (percent)
or Energy Energy
Country Consumed Coal Gas Other Consumed Coal Oil Gas Other
United States ..............ccoeeeieeeeeeen.., 77.0 18 49 26 7 89.8 29 36 22 13
Canada ...........cooiiiiiiiiiii i 8.6 8 45 18 29 113 5 35 20 40
Japan.. ... 15.4 14 76 3 7 23.6 13 55 19 13
Waestern

BUMOPe ..o e 54.0 19 58 13 10 57.3 19 46 16 19
Australia/

New Zealand ...................ooiiinnn 34 34 48 9 9 41 33 39 19 g
Total OECD ..ot 158.4 18 54 19 9 186.0 23 41 19 17
Total non-OECD ...l 30.0 19 60 " 10 60.1 21 54 13 12

OPEC ... 6.3 0 70 26 4 158 o] 68 31 1

Other......cooiiiiiiii i, 23.8 24 58 7 1 443 29 49 7 15
Total Free World ...............ccooiiiieenn 188.4 18 55 17 10 246.1 22 45 18 15

nearly constant through 1995, as shown in Table
S.2. The drop in oil imports projected to occur after
2000 is the result of increased production of
synthetic liquid fuels, such as shale oil and liquids
made from coal and biomass.

In the low price scenario, which assumes import-
ed oil costs constant at $27 per barrel in 1979
dollars, oil imports grow steadily from their 1985
level. In 1995 of that scenario, the Nation is
projected to import almost twice as much oil as in

the midprice scenario and almost three times as
much oil as in the high oil price scenario. High
crude oil prices stimulate additional domestic oil
production and synthetic liquid fuel production,
while dampening oil demand.

Lower Production of Natural Gas

In the middle oil price series, natural gas
production declines slowly through the rest of this

Table $.2 Summary of U.S. Energy Supply Projections (Middle imported Oil Price Serles)

Historys Projections

World Oil Price® 1965 1973 1978 1979 1980 1981 1985 1990 1995 2000 2010 2020

1979 Dollars per barrel 6.00 6.50 1650 2150 3050 30.70 3200 37.00 4100 43.00 43.00 43.00

Current Dollars 2.25 4.15 1477 2150 3351 3685 51.00 81.00 117.00 157.00 256.00 416.00
Domestic Oil

Quadrillion Btu per Year..... 18.4 22.1 20.7 204 20.5 201 18.7 19.6 19.4 205 20.6 15.0

Million Barrels per Daye ..... 9.0 11.0 10.3 10.2 10.2 10.0 9.2 9.4 9.6 10.1 10.2 7.4
Net Oil Imports?

Quadrillion Btu per Year..... 5.0 13.0 16.7 16.5 15.0 14.7 121 1.7 11.8 13.1 8.4 6.8

Million Barrels per Day...... 2.3 6.0 7.8 7.9 7.0 6.9 59 5.7 5.7 6.4 4.2 3.4
Domestic Gas

Quadrillion Btu per Year..... 15.8 22.2 195 19.2 19.0 18.8 18.2 18.7 17.8 164 146 12.1
Net Gas Imports

Quadrilion Btu per Year..... 0.4 1.0 0.9 1.2 1.6 1.7 0.8 0.8 0.8 0.7 0.2 0.1
Coal Production

Quadrillion Btu per Year..... 134 144 15.0 174 17.6 18.3 25.0 29.3 36.7 38.2 49.7 71.6

Milljon Tons per year........ 527 599 670 776 77 803 1130 1,343 1,718 1,791 240t 3,524,
Nuclear

Quadrillion Btu per Year..... . 0.9 3.0 2.8 29 3.4 5.6 8.2 9.6 1.3 18.1 21.8
Total Domestic Supply’

Quadrillion Btu per Year..... 5§3.7 75.0 78.4 79.3 78.0 78.4 81.6 89.1 965 108.1 124.0 143.4

*Source for historical data is Volume Two of the EIA Annual Report to Congress, Tables 2, 6, 18, 29 and 45.
>Cost of imported oil to U.S. refiners. The prices shown for future years are the middle price assumptions used in making these energy projections.

cExcludes processing gains.

9Excludes imports for the Strategic Petroleum Resarve which began in 1977.

*Less than 0.05 quadrillion Btu.

fTotal supply is the sum of domestic energy production plus net energy imports, excluding imports for the Strategic Petroleum Reserve. The
projections for 2000-2020 includes energy suppiied outside the marketplace not included in the earlier years.



century. After 2000, depletion of the resource base
coupled with increased competition of synthetic
gaseous fuels cause natural gas production to fall
more rapidly. (See Table S.2.) The reemergence of
gaseous fuels made from coal begins in the
midterm period (1985 to 1995) and becomes an
important fuel in the long term (2000 to 2020).

Gasoline Trends

Gasoline supplied to the U.S. market falls from
its 1978 high of 7.4 million barrels per day to 6.6
million barrels per day in 1981, and to 5.9 million
barrels per day (11.4 quadrillion Btu per year) in
1990. In the midprice series, gasoline consumption
reaches a low in 1990 and increases slightly by
1995. The short-term and midterm forecasts do not
distinguish between motor gasoline and gasohol.
To the extent alcohol is substituted for gasoline,
gasoline supplied will decrease.

Compared with the average price of goods and
services, the price of gasoline increases even more
rapidly after 1978 than it did after 1973, the year
of the Arab oil embargo. As a result of this price
increase, consumers use more fuel-efficient vehi-
cles, and gasoline consumption declines.

Natural Gas Prices

In the low and middle oil price cases, natural
gas prices are projected to be the most rapidly
increasing energy prices after 1980. Except for the
industrial sector, natural gas does not reach a Btu-
equivalent price with petroleum. The transporta-
tion sector’s requirement for liquid fuels results in
the premium price for oil products.

The Natural Gas Policy Act mandates that the
higher cost of new gas supplies be passed on to the
industrial sector as a surcharge. This surcharge
results in industrial gas prices that rise to a Btu-
equivalent price that is near the price of high-
sulfur residual fuel oil in many parts of the
country. In these projections, high-sulfur residual
fuel oil is assumed to be the alternate fuel that
limits the surcharge. With industrial gas users
absorbing a large portion of the higher cost of new
‘gas supplies, other customers, in effect, get a
subsidized gas price.

By 1990, gas prices are higher for the average
industrial gas user than for the average residential
gas user; a reversal of the historical pattern of gas
prices. (See Table S.3.) Because the surcharge that

X1

can be placed on industrial gas is limited by the
price of a petroleum product—residual fuel oil—
higher oil prices mean higher gas prices for
industrial users paying the surcharge and lower
prices to other gas customers. Thus, in the high oil
price scenario, nonindustrial users pay lower prices
for gas than in the low oil price scenario. In 1990,
the average gas prices projected for industrial and
residential users are shown below.

1990 Natural Gas Prices
(1979 Dollars per Million Btu)

Residential  Industrial Users
Users
Low Oil Price Case 4.86 4.06
Middle Oil Price .
Case 4.65 4.85
High Oil Price Case 440 491

Although natural gas is projected to remain a
bargain, compared with petroleum products, its
consumption does not increase. Conservation,
stimulated both by law and by higher prices,
decreases the demand for gas by existing users.
Legal obstacles to new industrial and electric
utility fuel customers exploit the price advantage
of natural gas over low-sulfur petroleum products.

The Return to Coal

The domestic projections show the United
States rapidly turning to coal to meet its energy
needs, given escalating prices for oil and natural
gas. In 1978, the ratio of the delivered price of
residual fuel oil to the delivered price of steam coal
was 1.9; by 1985, the ratio increases to 2.6. The
price advantage of coal in the middle and high oil
price scenarios increase over time. The ratio of the
cost of energy in the form of residual fuel oil to
steam coal, both delivered to industrial energy
consumers, is 2.9 in the middle oil price case and 3.9
in the high oil price case in 1995. The significant
price advantage of coal over other fossil fuels and
the restrictions on oil and gas use imposed by the
Powerplant and Industrial Fuel Use Act result in
industry and electric utilities rapidly returning to
coal. Industrial consumption of coal increases from
70 million tons in 1978 to 280 million tons in 1995.

Coal consumption by electric utilities in the
short term grows at an annual rate of 7.2 percent
to reach 592 million tons per year in 1981. The rate



Table $.3 Key U.S. Energy Prices: History and Middle Oil Price Series Projections

(1979 Dollars)
History Projections
World Qil Prices 1965 1973 1978 1979 19800 1981 1985 1990 1995
(Dollars per Barref) 6.00 6.50 1650 2150 3050 30.70 3200 3700 41.00
Gasoline(dollars per galion) 0.69 0.61 0.7 0.87 115 1.27 1.36 1.48 1.59
Residential Natural Gas (dollars per million Btu) 2.27 1.98 2.68 3.16 3.34 3.47 3.83 4.65 5.06
Industrial Natural Gas (dollars per million Btu).. 0.76 0.75 1.56 -—_ —_ —_ 3.47 485 5.40
Residential Electricity (cents per kWh) ..................... 51 3.8 4.3 4.8 4.7 4.7 54 57 5.5

*Cost of imported oil to U.S. refiners. The prices shown for future years are the middle price assumptions used in making the energy price

projections shown.

5The current dollars reported in Chapter 3 are converted to 1979 dollars using the GNP deflators shown in Table 3.2

cThe price of full service gasoline of the most widely used grade. The gasoline prices do not include the 10 cents per gallon impact of President
Carter’s proposed oil import fee. The gasoline prices shown in Table 3.3 do include the impact of the oil import fee proposed to result in a 10 cents

per gallon increase in gasoline prices, effective May 15, 1980.
— indicates not available.

of growth is 4.6 percent per year from 1981 to
1990, when electric powerplants consume 884
million tons. The rapid growth in coal consumption
projected for the short term results from the
completion of powerplants started after the oil
price increases following the 1978 Arab oil embar-
go, and from a recovery from the 1978 coal strike.

The Future of Nuclear Power

Nuclear energy’s contribution to the Nation’s
total primary supply grows from 3.8 percent in
1978 to 9.2 percent in 1990, and then to 14.8
percent in 2020. (See Table S.2.) The contribution
of nuclear energy in these projections is signifi-
cantly lower than those in last year’s Annual
Report, 25 percent lower in 1980 and 13 percent
lower in 1990. The revised estimates are based on
reduced demand projections for electricity, in-
creased investment costs, continuing problems in
waste management, and renewed public anxiety
over reactor safety and siting.

A sensitivity analysis is given in Chapter 5 on
the impact of a nuclear moratorium consisting of
constructing only plants now more than 10 percent
complete, and retiring nuclear plants after 30
years of service. The impact on electricity consum-
ers is to increase their electricity cost by 5 percent
in 2020. If the same nuclear moratorium assump-
tions are combined with a scenario that assumes
that the cost of most new technologies have been
underestimated by half, then electricity prices are
26 percent above the costs projected in a scenario
that assumes only high costs for new tecknologies.

xil

The Long-Term Shift Away from Oil
and Gas

Conventional oil and gas production declines
throughout the long-term forecast period; and
coal, uranium, and renewable resources combine to
satisfy U.S. energy demands. The contribution of
coal, uranium, and renewable resources increases
from 28 percent of total primary energy in 1978 to
76 percent in 2020. These results imply a major
change in the energy market structure toward
technologies that are expected to become available
in the middle to late 1990’s. Supply contributions
are expected from synthetics plants, biomass,
geothermal and solar sources, and from new coal
technologies. New coal technologies, becoming
available in the late 1990’s for electricity
generation, are expected to be more efficient and
have less environmental impact than they do
today. Both central and end-use renewable
resources also supply an increasing share of total
primary energy, up from 5 percent in 1978 to 14
percent by 2020. These sources include biomass,
solar, ocean thermal, geothermal, hydro, and
photovoltaics. Despite these additional sources of
energy projected in the long term, the United
States never reaches a position of energy self-
sufficiency in this period. In the middle and high
cases, however, the quantity of imports decreases,
so the Nation’s vulnerability to arbitrary curtail-
ment of energy imports declines.

Trends in Energy Consumption

Table S.4 shows the growth rates for electricity
consumption and total energy consumption for the



four end-use sectors. All of the projected growth
rates are lower than those before the oil embargo
period (pre-1973). The growth for electricity falls
relative to the growth rate of the economy (GNP
growth rate), and, after the turn of the century, it
is projected to be nearly equal to the assumed
economic growth rate.

For all four sectors of the economy, the
projected growth rates of energy consumption are
less than the growth rate of the economy. In the
past, the transportation sector has been the most
rapidly growing sector in energy consumption; in
the future, the industrial sector is projected to be
the most rapidly growing sector.

X1ii

Table S.4 Energy Consumption Annual Growth
Rates: History and Projections for
the Midddle Oil Price Scenario

(Percent)

1965- 1973— 1978- 1985— 2000-
Sector 1973 1978 1981 1995 2020
Electricity..................... 7.3 3.2 26 33 2.0
Residential.................... 3.3 -0.1 — -0.3 0.3
Commercial................... 4.6 @) —_ 0.7 0.8
Industrial...................... 29 -09 — 23 15
Transportation................ 5.0 2.1 — 0.7 )
GNP ... 3.7 25 1.0 2.8 2.0

sl ess than 0.05 percent



1. Energy Projections: The Purposes and Methods

GOALS AND PURPOSES

This volume of the Energy Information Admin-
istration’s (EIA) Annual Report to Congress, 1979
presents forecasts of energy production, consump-
tion, and prices. The legislation outlining the
requirements for projections specifically calls for
an annual report:

“. .. which includes, but is not limited to ...
short-, medium-, and long-term energy consump-
tion and supply trends and forecasts under various

assumptions; and to the maximum extent practica-

ble, a summary or schedule of the amounts of
mineral fuels resources, nonmineral energy re-
sources, and mineral fuels that can be brought to
market at various prices and technologies and
their relationship to forecasted demands.”?

Four separate forecasts and analyses of the

projections are provided, as in previous annual

reports.

e International energy market projections are
for 1985, 1990, and 1995.

e Short-term forecasts for domestic energy
markets extend from the most recent data on
actual status through the end of 1981.

e Midterm forecasts cover domestic energy

markets in 1985, 1990, and 1995.
e Long-term projections
energy markets to 2020.

These forecasts are based on the assumption

that current Government policy continues into the

future. The EIA often uses these forecasts as base
cases when requested to analyze proposed energy
legislation or regulation. Others interested in the
-energy future may also find them useful base-case
projections.

A current EIA study being done at the request
of the House of Representative’s Subcommittee on
Energy and Power, The Energy Policy Study,

! Section 57(a)2), Federal Energy Administration Act of
1974, P.L. 93-275.

consider domestic -

examines the impact of Federal legislation on the
U.S. energy markets. This study involves making
energy forecasts for 1990 under scenarios assum-
ing energy policies different from current policy.
The projections for 1990, published in this Annual
Report, are used as the base-case projections for
the Energy Policy Study. The policy study findings
and forecasts are given in a series of Energy Policy
Study reports, published separately by EIA.

This year’s Annual Report offers a shorter,

- more focused presentation than last year’s did.

Fewer scenarios are examined in detail with
emphasis given to variations in future world oil
prices. This was done because uncertainties about
future world oil prices are the dominant source of
uncertainty in domestic market projections. The
report does not analyze the impacts of develop-
ments in the energy markets on other aspects of
American society. In contrast to last year’s report,
projections are not presented on employment
impacts, household energy expenditures, or air
emissions due to energy production and consump-
tion.

The forecasts presented in this volume are the
product of an annual cycle of gathering energy
data and developing an increased understanding of
energy markets and their interactions with the
entire economy. The EIA computer models are an
integral aspect of the methodology used to make
energy forecasts. They are updated to reflect
changes in the legislation and regulation affecting
energy markets. Each energy analyst brings dif-
ferent areas of expertise to developing the fore-
casts, which are coordinated and synthesized using
the computer models.

Dramatic increases occurred in the price of
imported oil during the past year. The weighted
average international selling price of a barrel of oil
has risen from $13.77 in January 1979 to $29.62 in
February 1980. Great uncertainty exists about
future movements of oil prices. Many factors
influencing the price of international oil, including
noneconomic forces, are analyzed in Chapter 2,
“International Energy Assessment.” Based on this



analysis, three distinet time paths for the price of
international oil are chosen to span a range of
possible prices that the United States may have to
pay for imported oil in the future.

Projected reactions of the domestic energy
markets in the three time frames examined are the
subject of this report. Readers can use the forecast
in making energy consumption and production
decisions, by choosing the forecast closest to their
own expectations about the pricing policies of
foreign oil producers. For example, decisions as to
the amount of insulation to use or the replacement
of an inefficient oil boiler with a new, more
efficient coal boiler can be addressed.

The analysis of world energy markets reported
in Chapter 2 has two themes. One is the explora-
tion of possible future developments in the inter-
national oil market, which, in turn, will determine
the price of imported oil for Americans. The other
is a comprehensive assessment of the world energy
scene in 1985, 1990, and 1995.

The short-term forecasts originate from a newly
organized team of analysts within EIA. Greater
use of EIA energy data is made in this year’s
short-term forecast than in last year’s. Since the
fall of 1979, the short-term forecasting and analy-
sis team has been developing and publishing
comprehensive energy forecasts.2 These forecasts,
issued quarterly, project energy demand and con-
sumption for a year and a half. Chapter 3, “Short-
Term Energy Supply and Demand: 1980-1981,”
presents a 2-year forecast with the time horizon
extended to the end of 1981. ,

The midterm projections in Chapter 4, “Mid-
term Energy Supply and Demand: 1985-1995,” are
dramatically different from those in last year’s
report. Imported oil prices, which doubled in 1979,
are projected to substantially reduce demands for
energy during the 1985-95 time period. The second-
ary effects of the changes influence the energy
markets in unexpected ways. For example, the
higher oil prices lead to lower projections of coal
consumption than were contained in last year’s
Annual Report. This outcome is the result of lower
projections of economic growth, which, in turn,
results in lower projections of electricity demand.
The lower electricity demand leads to less use of
coal in utility plants.

2 Short-Term Analysis Division, Office of Integrative
Analysis, Energy Information Administration, Short-Term
Energy Outlook, October 1979, DOE/EIA-0202/1, February
1980, DOE/EIA-0202/2 (Washington D.C.: U.S. Department of
Energy, 1980).

Since the 1978 Annual Report, considerable
effort has been devoted to studying the United
States’ oil production potential. The domestic oil
projections in both Chapter 4 and Chapter 5,
“Long-Term Supply and Demand: 2000-2020,” are
much more pessimistic than those made last year:
New data on oil resources provide a partial
explanation. More significant in explaining the
difference, however, are the projection procedures
incorporating additional factors that affect the
activities of exploring for oil and developing oil
fields. The result is lower projections of domestic
oil production than previously made by EIA.

This report contains three long-term forecasts
of the energy markets, to 2020. The forecast
scenarios are logical extensions of the scenarios
used for the midterm projections. The 1978 Annual
Report presented only one EIA long-term forecast,
which was an extension of the midprice case of the
midterm forecast.

Scenario Overview

All the projections presented in this report are
conditional energy forecasts of a future described
by a scenario. The scenarios portray a future
setting, and an analysis is done to determine how
the energy market may evolve in that setting.

The analysis of the world energy market is built
on a number of different projections. There is a
different scenario for each projection with varia-
tion in the major factors:

World economic growth
OPECS3 oil production capacity
Non-OPEC energy production
Disruptions in oil supply.

The range of possible future developments in
international energy markets is explored. Based on
this analysis, assumptions on the price of imported
oil were made for the domestic energy projections.

The short-term forecast is a single forecast for
1980 and 1981. Determinants of demand are the
major influence on the energy markets in the short
term because energy producers react more slowly
to new conditions and are influenced less by
transitory events such as weather variations. Sen-
sitivity in the short-term energy outlook to vary-
ing assumptions of oil prices, economic activity,
and weather is explored in Chapter 3.

Midterm and long-term projections are present-

3 Organization of Petroleum Exporting Countries.



ed for three scenarios distinguished only by the
assumed price path for imported oil. The low-price
series assumes that delivered world oil prices,
measured without inflation (in constant 1979 dol-
lars), will fall approximately $2 per barrel from
the February 1980 level to a constant $27. For the
mid- and high-price series, the world oil prices in
the long-term forecast increase to $43 and $60 per
barrel, respectively, and remain constant thereaf-
ter. In the midterm forecast, world oil prices
depend on the level of oil imports; the more oil
imported, the higher the price. The oil prices in the
midprice series rise moderately until they reach
$41 per barrel in 1995 (in 1979 dollars). Imported
oil is assumed to be $34 per barrel in 1985, if oil
imports remain near their 1979 level; however, the
price appearing in the micterm forecast is only $32
per barrel (in 1979 dollars) because imports are
projected to decline by 2 million barrels daily. This
drop results from a slowing of the decline in
domestic oil production and a dramatic decrease in
oil consumption. These responses are triggered by
the sharp increases in oil prices over their 1978
levels.

The high-price series pessimistically assumes
that the rapid increase in imported oil prices
experienced during 1979 continues through 1980,
continues at a slower pace through the 1980’s, and
resumes a higher rate again in the early 1990’s.
Under this scenario, imported oil reaches $60 per
barrel (in 1979 dollars) by 2000.

THE FORECASTING METHODS AND
CHARACTERISTICS

Computer models are fundamental in all aspects
of the forecasting methodology. The models help

Table 1.1 Characteristics of the Domestic Forecasts

to assemble systematically large amounts of his-
torical data recording past behavior of the energy
markets. Changes in the decisionmaking environ-
ment, such as recently enacted legislative restric-
tions on fuel choice, are represented in the fore-
casting models. Formal models are crucial tools
used to study the many subtle ways that energy
markets react to higher energy prices and new
laws and regulations. The general characteristic of
the methodology is described in this section. Ap-
pendix A provides more detail; the Bibliography
includes an annotated listing of reports relating to
the forecasting process.

The analysis of the international oil market uses
a methodology incorporating possible actions of
OPEC and responses to oil price changes by non-
OPEC energy producers and by oil importers. The
dynamic interaction of oil exporters and importers
is modeled and the evolution of yearly average oil
prices is projected to 1995. The projections of
world energy markets are made using a methodol-
ogy similar to the one used for making the
midterm projections of domestic energy markets.

Table 1.1 specifies the major characteristics of
the methodologies used to make the three domestic
projections presented in the chapters on short-,
mid-, and long-term forecasts of energy supply and
demand. The short-term forecast is made by first
projecting the supplies of domestically produced
oil and gas. Nuclear and coal powerplant capacity
is estimated based on utility reports to the Federal
Government. Next, prices of the various fuels at
the point of consumption by major consumers are
projected. The consumption levels of the fuels are
then projected using these price forecasts along
with measures of economic activity taken from an
independently derived economic projection.

Characteristic Short Term

Midterm Long Term

Time Horizon of Projection Current through 1981

Dynamic, monthly periods, re-
port aggregated to quarters

Treatment of Time

Regional Distinctions in the Fore-

casting Methodology few exceptions

Treatment of Market Forces Production and consumption

can be out of balance--fore-

casts shortages, energy
stocks tracked

Implicit treatment, trends pro-
jected, knowlege of utility
plants nearing completion is
used.

Treatment of Stocks of Energy
Equipment

Single national region with a

1985, 1990, and 1995

Combination of static and dy-
namic techniques

Current to 2020

Dynamic, S-year time incre-
ments

10 demand regions and a num-
ber of supply regions

Single, national demand region
with several supply regions

Assumes market in equilibrium,
no shortages

Assumes market in equilibrium,
no shortages

Explicit treatment, changes in
mix projected, new technolo-
gies penetration assumed

Explicit treatment, changes in
mix projected and penetration
of new technologies projected




The projected supply of primary energy is
converted into a projection of consumable energy
forms such as electricity and gasoline. Electric
powerplants and refineries should operate within
historical ranges. The supply and demand projec-
tions are paired against each other monthly. When
demand exceeds supply, an assessment is made to
determine if the deficit can be made up from
stocks or imports. If the deficit cannot be covered,
a possible shortage situation is identified. The
forecast reported in Chapter 3 does not reveal
shortages under the assumptions used. Excess
supply goes into stocks, if building of stocks is
believed to be a likely response; otherwise, the
production projection is reduced.

The approach used in making the midterm
projections is different in several ways from the
approach used for making the short-term projec-
tions. The midterm forecasts do not consider
seasonal variations in energy use or changes in
energy stocks. Regional supply and demand projec-
tions are made at a number of different prices. The
actions of consumers and producers adding to and
replacing the stock of equipment that uses or
produces energy are simulated. For 1985, 1990, and
1995, the supply and demand possibilities are
integrated at equilibrium prices, so that energy
consumed balances energy produced at these
prices.

Federal legislation, such as the National Energy
Act of 1978 (NEA) and the Energy Policy and
Conservation Act of 1975, will have its biggest
impact in the midterm because capital stock can
significantly change in this period. Automobile
fuel efficiency will increase as gas guzzlers are
replaced. Fuel-efficient automobiles are intro-
duced in response to higher fuel prices and fuel
efficiency standards mandated by the Energy Tax
Act of 1978, which is one of the five acts that
constitute the NEA. Similarly, the combination of
legislative pressure and higher oil and gas prices
will influence industry and electric utilities to
replace oil and gas boilers with coal boilers.

The midterm forecast is a national energy
projection developed by making and then aggre-
gating regional forecasts. Little regional detail is
included in the midterm projections presented in
Chapter 4. Regional projections are developed to
‘capture the diverse forces acting on local energy
‘markets, such as price differences due to transpor-
tation costs, which affect fuel choice. The regional
projections do not represent official EIA forecasts,
‘but they are given in a published supplement to

this volume. They are supporting calculations to
the national projections, and great care must be
taken in their interpretation. Some distortions are
deliberately introduced in the regional calculations
to make the national projections more accurate.
For example, powerplants serving one region but
physically located in another region are represent-
ed as being in the region they serve.

The long-term forecasts cover the period of
transition from oil and natural gas as dominant
energy sources to coal, nuclear energy, and renew-
able energy. Regional detail is sacrificed to gain
better representation of the time-related factors
acting on the energy markets. The methodology
used in developing the long-term projections ex-
amines the status of the energy markets in 5-year
intervals from 1980 to 2020; hence, the forecast
period overlaps both the short-term and midterm
projection periods. The estimates made for earlier
time periods do not reflect all the factors acting on
the energy market. For example, some detailed
provisions of energy legislation, such as the Na-
tural Gas Policy Act of 1978, are not represented
in the long-term projections. The major thrust of
the long-term projections is to represent new
technologies as they influence the transition from
conventionally produced oil and natural gas to
replacement fuels.

SOURCES‘ OF UNCERTAINTY

Many reasons exist why the forecasts in this
report are not likely to be realized exactly. These
reasons can be grouped into the following catego-
ries:

e The scenario assumptions may not be real-
ized.

e The theoretical bases for projection tech-
niques may incorrectly account for the fac-
tors affecting the energy markets.

e Errors in the data used affect the projection.

e Errors in the analytic process cause errors in
results.

The scenarios used in making the projections
assume that future Government actions will be
based on policies currently in force and legislation
already operative. Changes in implementing the
NEA explain some of the differences between the
projections in this volume and those in last year’s
Annual Report. The 1978 Annual Report assumed
electric utilities would select the systems compli-



ance option of the Powerplant and Industria]l Fuel
Use Act (PIFUA). That action would result in
electric utilities reducing their natural gas con-
sumption below the levels shown in the 1990
projections in Chapter 4. This year’s scenario
assumes that liberal exceptions to the requirement
that electric utilities phase out natural gas will
oceur.

Perhaps the biggest difference between the
forecasts shown in this report and their counter-
parts in last year’s report is the assumed high
imported oil prices. For example, the midterm
projections in last year’s report assumed 1995
imported oil costs from $16.50 to $31.50 per barrel
(measured in 1978 dollars); the range in 1979
dollars is $18-$34.50. This year’s projections use
1995 imported oil costing from $27 to $56 per
barrel (in 1979 dollars). The higher oil prices result
in lower projections of total energy consumption in
all of this year’s forecasts.

Another example of a revised scenario defini-
tion is the change in the assumption about when
the Alaskan Natural Gas Transportation System
will make North Slope gas available in the Lower-
48 States. Last year’s projections assumed the
pipeline would be completed by 1985. This year’s
projections assume it will not be completed until
after 1985, but before 1990. Difficulties in arrang-
ing for the financing of the delivery system are
causing the project to be delayed. This factor
necessitates the change in the assumption.

The EIA’s projections are based on theories
about the behavior of energy producers, convert-
ers, and consumers. The short-term projections are
dominated by the assumption that past trends can
be extrapolated into the immediate future. Energy
prices, the economy, and the weather influence
these trends. Mid- and long-term projections are
developed using different behavioral assumptions
about how participants in the energy marketplace
interact. Operators of large boilers in both power-
plants and industrial facilities are assumed to
evaluate equipment and fuel choices using eco-
nomic criteria. In making the projections, esti-
mates of the costs of environmental controls are

included, and environmental constraints on the
location of coal-fired boilers are represented. In
contrast to the assumption of economic decision-
making used in the industrial sector, demand
projections in the residential sector are based on
the assumption that behavior exhibited in the past
will continue into the future. For example, natural
gas is forecasted to remain the economic choice for
home heating in most regions, but electricity is
projected to continue its historical trend of in-
creasing popularity in those same regions.

Data and analysis errors are also sources of
uncertainty in the projections. The EIA publishes
extensive documentation of its data collection and
analytic methods. Reviews of this documentation
by others studying the energy scene are valuable
checks for errors. The EIA is conducting an
extensive program to validate both the data and
analytic procedures used in making its projections.
Additional work is planned to develop an under-
standing of the variations in the forecasts induced
by statistical uncertainties in the data.

Alternative projections are made that capture
some of the uncertainties in the scenario assump-
tions. The mid- and long-term projections are
sensitive to the assumed imported oil prices, and
the experience of the 1970’s indicates the difficulty
of foretelling oil prices. Therefore, this Annual
Report provides different projections, given varia-
tions in oil prices.

As noted previously, the Energy Policy Study,
which addresses the impact of Federal legislation
on the energy markets, is being conducted in
parallel with the analysis leading to the projec-
tions reported here. The projections made and
reported in the course of the study on energy
policy indicate the sensitivity of the midterm
projections to variations in policy.

The following chapters include sections compar-
ing the forecasts with earlier EIA projections and
similar projections made by other organizations.
The comparison of EIA projections with those
made by other groups encompasses a combination
of different scenarios and different theories used
in forecasting.



2. International Energy Assessment

INTRODUCTION

By the end of 1979, the price of crude oil had
almost doubled since the beginning of the year.
The demand for oil on the world market, the shock
of the Iranian cutback of oil production, and the
tight production policies of the Organization of
Petroleum Exporting Countries (OPEC) greatly
contributed to this significant price increase. The
United States and other countries, especially the
major industrialized countries that are members of
the Organization for Economic Cooperation and
Development (OECD), compete for the same for-
eign oil. When oil supplies are tight, as experienced
in the spring of 1979, competition for foreign oil
increases, and this in turn increases the price. The
international market, therefore, influences the
U.S. market.

This chapter assesses the international energy
situation from the recent past to 1995. For the
recent past, the analysis focuses on the supply and
demand for oil. For 1985, 1990, and 1995, the
analysis assesses possible future trends in world oil
prices and provides projections of energy supply
and demand balances. The assessment uses a set of
alternative assumptions regarding production po-
tential, economic growth, and world oil prices.
Initially, three trajectories of future oil prices
were synthesized from the results of 12 pricing
scenarios. These trajectories are used as assump-
tions of world oil prices to project both domestic
and foreign energy balances. The final oil price
analysis, which is based on selected scenarios, uses
the new forecasts of domestic and international
energy balances, updated levels of non-OPEC
production, updated capacities of OPEC produc-
tion, and assumptions of OPEC production re-
sponse to price change.

Projection of world oil prices and energy bal-
ances are made under the assumption that future
prices of world oil will balance future energy
supply and demand. These oil prices reflect the
substitution of fuels effect; that is, the supply and
demand of other energy forms are balanced at
market clearing prices. This year’s analysis

projects that over the forecast period, energy
consumption in the non-Communist world rises
between 2.3 and 2.5 percent yearly whereas the
demand for petroleum is expected to grow at a
rate of 0.9 to 1.7 percent yearly. This growth in
consumption is projected to occur when world
economic activity is increasing annually at 3.5 to
3.7 percent.

The world oil prices projected in this report are
considerably higher than those reported in the
Energy Information Administration’s (EIA) An-
nual Report to Congress, 1978 For the midprice
projection series, the oil price is approximately
twice last year’s projection for the time frame
1985-95. The Iranian revolution and the related
reduction in future oil production estimates for the
world as a whole influence this year’s projection of
higher oil prices. Future interruptions of oil sup-
plies cannot be ruled out given the current political
unrest in the Middle East. The possibility of
interruptions make it necessary to examine cases
with significant increases in OPEC oil prices. Non-
OPEC oil producing nations that are selling their
oil in a competitive market generally follow the
OPEC price setting.

The international energy analysis addresses
three projection series of possible energy futures
for the world. The projection series are categorized
by world oil price, energy production potential, and
economic growth. Two additional projection series
provide an evaluation of rising prices and a nuclear
moratorium. The projection series are summarized
as follows:

International Energy Projections

Non-OPEC
Projection Economic Energy
Series Growth  Production Remarks
High High Low High oil prices
Middle Middle Middle Midprice forecast
(or Midprice)
Low Low High Low oil prices
Low-mid Middle Middie Middle scenario
assumptions with low
constant oil prices
Low-nuc Middle Middle Middle scenario

assumptions with low
nuclear



The scenarios, represented by the projection
series, capture various ranges of uncertainty in-
herent in predicting total consumption and price of
world energy. The middle, or midprice forecast,
combines the midprice estimates of all the various
supply and demand assumptions. Each of the two
sensitivity series (low-mid and low-nuc) is a varia-
tion of the midprice series. The high and low
projection series represent the extremes in future
OPEC pricing assumptions. Variations in energy
supply and economic growth rate assumptions
accompany these extremes. The level low-price
path was chosen because it is expected to result in
energy projections that will be of more interest to
the readers of this report than would projections
that assumed falling real prices of oil. The low-mid
projection series is presented in order to measure
the sensitivity of energy consumption to the
change in price. That series is a variation of the
midprice series, differing only in the assumption of
the world oil price.

A nuclear moratorium projection series, low-
nuc, represents a “no new nuclear build” policy for
all OECD countries, given the public concern with
nuclear power. The assumption is that nuclear
plants that are under construction and only up to
10 percent completed by year-end 1979 will not be
finished.

Series high, middle, and low are comparable to
Series B, C, and D in the Annual Report to
Congress, 1978 and are updates of those projec-
tions. The largest revisions appear in the projec-
tion of higher prices of world oil and lower rates of
OPEC production.

The international analysis makes use of U.S.
énergy forecasts presented in Chapter 4. The high
and low scenarios, used for the U.S. analysis, differ
from the international scenarios in that they vary
from the midprice scenario only in the assumed
price levels. The energy supply and economic
growth assumptions are the same as for the
midprice scenario. The international analysis com-
bines the Puerto Rico and Virgin Islands data and
forecasts with the corresponding U.S. figures; the
coal used in synthetic manufacture is excluded
from the U.S. coal supply and is counted as the
resulting oil and gas. Thus, U.S. figures in this
chapter may differ slightly from those of Chapter
4.

Economic Growth Assumption

The growth rate of the world economies is the
primary factor affecting international energy con-

sumption. Regional projections of real Gross Do-
mestic Product (GDP) growth rates through 1995
are required in the analytic process. This section
discusses these assumed growth rates and their
derivation.

The historical and projected annual GDP
growth rates for selected countries and regions are
summarized in Table 2.1. The midprice growth
rates provide the base from which the growth rate
assumptions are derived for the other two projec-
tion series. For the United States, however, the
growth rates for the low and high scenarios were
assumed to be the same as for the midprice
scenario. The values in the table reflect the
adjustment because of the effect of the lower and
higher world oil price levels.

The projections of base economic growth rates
for the free world, 1975-95, are lower than the
projections for the 1960-75 period. The average
middle scenario growth rate for the free world is
projected to drop by 0.5 percentage points from its
historical rate of 4.1 percent yearly. (Historical
data were available through 1977.) This drop in the
world’s growth rate is solely accounted for by the
projected lower economic growth rates of the
OECD countries as compared with the preembargo
(1960-72) growth of 4.9 percent per year for OECD
countries. The 1977-95 growth rate projections for
the major OECD countries are approximately the
same as the 1972-77 period; they are not simple
extrapolations of this 5-year period. The lower
economic growth rates for the 1972-77 period are
not only the adjustment of the economies to the oil
price shock of 1973-74, but they also represent
adjustments to the increasing inflation rates,
commodity prices, and economic growth during the
early 1970’s. However, the low level of economic
activity, particularly investment spending and the
higher oil prices during this period, adversely
affect the future growth of the industrial econo-
mies.

The growth rates of the developing countries,
OPEC and non-OPEC, are projected to be above
the historical growth rates. The higher rates of
growth in OPEC and in the middle-income coun-
tries accounts for this increased growth. The low-
income countries of Asia and Africa are not
expected to change from their historical rates. The
forces leading to these projected increases are the
higher oil prices for the OPEC countries and the
expansion of merchandise trade among the devel-
oping countries, which reduces the effect of lower
economic growth rate of OECD on the developing
countries.



Key Energy Related Assumptions

Conservation Measures

Energy conservation measures may be catego-
rized into two general groups. The first, “price
induced conservation,” includes reductions in de-
mand because of changes in retail energy prices.
The second, “nonprice energy measures,” is the
further reduction in demand because of govern-
mental policies that promote conservation. The
latter group may be summarized as follows:

e Automobile fuel efficiency standards

e Stringent building standards

o Changes in current regulatory policies (such
as special metering for apartments, which
alters the pricing mechanism but not the
price itself)

e Investment tax credits (and/or taxes to accel-
erate retirement or nonpurchase of ineffi-
cient equipment)

e Demonstration projects

e Loan guarantees

e Appliance efficiency standards

The nonprice conservation policies of five OECD
countries were examined to estimate their influ-

ence on energy consumption. These representative
countries, totaling about 70 percent of OECD
energy consumption (not including the United
States) are Canada, the Federal Republic of Ger-
many, France, Japan, and the United Kingdom.
Estimates based on these 5 countries were used on
a sector by sector basis for the remaining 14 OECD
countries because of similarities in energy policies,
sector structure, climate, and other factors. For
the midprice scenario, total energy savings for
OECD is expected to range from 12 quadrillion
Btu in 1985 to 14 quadrillion Btu in 1995.

OPEC Policies

Two key assumptions were made about OPEC’s
function in the world oil market.

1. OPEC is the residual supplier of world oil
demand. As such, its policy will be to expand
production capacity 0.8 percent yearly to be
able to sustain a production rate of 34.6 million
barrels of oil daily by 1990, for the midprice
path of world oil.

2. OPEC seeks to maintain a production level
somewhat less than its production capacity
(currently, production utilization is approxi-

Table 2.1 World Economic Growth Rates: History and Projections, Series
High, Middle and Low, 1960—1995

(Annual Percentage Rate)

1960 1972-
Region or Country 1972 1977
United States ................... 3.9 2.6
Canada.......................... 54 4.2
OECD Europe................... 4.7 27
Japan................... 10.6 4.5
Australia/New Zealand......... 49 31
Total OECD................... 49 3.0
OPEC............................ 45,0
Othere............................
Worldf............................ c4.1

1977-1995

Projection Seriesa

World Oil Price .. High Mid Low
Supply ............ Low Mid High
Demand........... High Mid Low
b2.6 2.7 v2.8
3.7 3.4 32
2.8 25 24
45 43
3.6 34 3.2
3.0 29 2.8
6.4 5.9 58
55 5.1 51
3.7 3.6 3.5

aGrowth rate projections are based on projections of gross domestic (or national) product valued in 1975

dollars at 1975 exchange rates.

°For the U.S. analysis, the growth rates were the same for the high, middle and low scenarios. They are shown
here having been adjusted for the high and low price effects by the analytic process. The non-U.S. growth rates
reflect specific assumptions of higher growth rates for the high scenario and lower growth rates for the low

scenario.

Base year for calculating growth rates is 1975 because data are not available for other years.
dSeparate historical growth rates for OPEC and other countries are not shown because data are not

available.

eQther includes South Africa, Israel, and all non-OPEC developing countries.

fExcludes Communist countries.

Sources: Historical data for OECD countries based on Organization for Economic Cooperation and

Development, National Accounts of OECD Countries, 1952-1977, Volume 1. Historical data for OPEC, Cther,
and World based on International Bank for Reconstruction and Development, World Development Report, 1979.
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mately 80 percent of capacity). The assump-
tion is that OPEC will raise prices, if neces-
sary, to achieve this goal.

The Centrally Planned Economies (CPE) are
represented as net energy traders. For the mid-
price series, they are assumed to have a zero
balance of net oil trade. For the high and low
projection series, they are assumed to be net
importers of 1 million barrels per day and net
exporters of 1 million barrels per day, respectively.
This assumption of the CPE net oil trade is
consistent with the scenario definitions of high
supply with low oil prices and low supply with high
oil prices. This simplified treatment of the CPE is
necessary because of the lack of data. (See Appen-
dix B for a comprehensive list of assumptions.)

Forecasting Procedures and Sources of
Uncertainties

The process of making this forecast was accom-
plished in four basic steps, using analytic tools
maintained and operated by the EIA. These tools
are described in Appendix A. The four steps are
listed below.

1. An initial projection of world oil prices was
made. This projection uses previous forecasts
of U.S. energy trade, particularly oil imports,
and international energy supply and demand
functions. The price projections were then
made under varying assumptions concerning
OPEC production capacity (such as OPEC
supply interruptions) and OPEC pricing be-
havior. Twelve pricing scenarios were exam-
ined. From these, three price paths were
synthesized representing low, middle, and high
pricing assumptions. (See Table 2.2.) Also
developed in this step were projected prices as
a funetion of U.S. oil imports.

The three assumptions of world oil prices were
used in forecasting domestic energy balances.
(The domestic analysis is presented in Chapter
4.) The domestic analysis updates the world oil
prices, as shown in Table 2.2; U.S. oil imports,
using the import price functions developed in
Step 1; coal exports; and natural gas imports.
The international energy balances were fore-
cast, incorporating the U.S. energy trade and
imported crude oil prices determined in Step 2.
The international energy balances were also
updated to include recent downward estimates
in foreign oil production potential.
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4. An updated analysis of future world oil prices
was then made, using the final world energy
balances from Step 3. The updated prices are
projected for the 12 scenarios mentioned in
Step 1: a middle base case, and 11 alternatives.
(See Table 2.3.)

The uncertainty of world oil prices is reflected
in the projections, with real prices ranging be-
tween $27 and $44 per barrel across three projec-
tion series by 1990. The 1978-79 supply disruption
in Iran is causing a great deal of uncertainty in oil
supply and price. The official OPEC prices, as of
April 1980, resulted in average delivered prices to
the United States of about $30.30 per barrel,
expressed in midyear 1979 dollars.

Table 2.2 World Oil Price Assumptions, 1979

to 1995
Price Case High Mid Low
Supply Case Low Mid High
World Oil Prices Demand Case High Mid Low
Initial Assumptions
(real 1979 dollars per barrel)
1979 2163 2153 2153
1985, .. 40.00 34.00 27.00
1990, 45.00 37.00 27.00
1995 55.00 40.00 27.00
World Oil Prices Adjusted by Domestic
Analysis
(real 1979 dollars per barrel)
1979, 2153 2153 2153
1985. ... 39.00 32.00 27.00
1990 4400 37.00 27.00
1995, 56.00 41.00 27.00
(nominal dollars per barrel)
1979 . 21.53 2153 2153
1985.. ... 62.50 51.00 43.00
1990. ... 96.50 81.50 59.50
1995 . 160.00 117.50 77.00

Table 2.3 Oil Pricing Scenarios for 1979 Annual
Report to Congress

Non-OPEC
Supply

OPEC
Supply

Price
Scenario

Foreign

Demand Disruptionssa

no
no
yes
no
yes
yes
no
no
yes
no
no
no

A disruption scenario consists of a cutback in QPEC production of
2 million barrels per day in each of the years 1983, 1988, and 1993.
L = Low, M = Middle, H = High.



The three main projection series postulate dif-
ferent oil prices, economic growth, and supply
availability assumptions. The low price projection
shows prices remaining at roughly their official
OPEC levels of December 1979 (in real terms)
through 1995. The middle and high projection
series reflect rising oil prices, reaching $41 and $56,
respectively, by 1995 (stated in 1979 U.S. dollars).

Price uncertainty becomes even greater if ei-
ther more adverse pricing behavior from OPEC or
continued supply disturbances, such as those expe-
rienced in Iran in 1978 to 1979, should occur. This
uncertainty is reflected in the high price projec-
tions series. For OPEC not to expand beyond their
current production capacity would also raise
prices. Such a decision could raise the midprice
forecast from $37 to roughly $41 per barrel in 1990.

WORLD OIL PRICE ANALYSIS
OPEC Pricing Behavior Assumptions

An analysis of world oil prices is not complete
without stating the assumptions concerning the
OPEC pricing behavior. The assumptions made in
the EIA projection of world oil prices are as
follows:

e The percent utilization of production capaci-
ty, as shown in Figure 2.1, influences OPEC
oil pricing.

o If anticipated demand for OPEC oil in a given
forecast year is greater than 80 percent of the
sustainable OPEC production capacity, oil
prices will then rise in real terms; otherwise,
prices remain constant or decline.

Using these behavior assumptions, the resulting
price increase (or decrease) is consistent with
historic OPEC behavior. The demand for oil may
possibly be so strong that the market clearing
price for internationally traded oil may be even
greater than that indicated by the historic OPEC
pricing behavior.

World Qil Prices

The world oil prices included in the EIA projec-
tions are a result of the four steps outlined in the
Introduction to this chapter. The price paths given
in this report are consistent with OQPEC’s price
setting and capacity utilization behavior for the
1973 to 1979 period . The pricing analysis does not
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present any forecasts treating OPEC as a profit
maximizer.

The final step of the process to project oil prices
is to examine a base case consisting of, (1) the
middle scenario assumptions of supply and demand
and, (2) 11 alternative scenarios. (See Table 23)
These 12 cases reflect a wide range of future price
possibilities. The analytic process uses energy
supply and demand functions by region and a
representation of the OPEC pricing behavior. The
following summarizes this process:

e Determine the percentage change in the price
of world oil based upon OPEC pricing behav-
ior assumptions, mentioned above, using the
most recent historical price as a starting
point. (See Figure 2.1.)

Determine the world demand for OPEC oil
under the OPEC-administered price floor,
using both the elasticities of oil supply and
demand and the elasticities of economic activ-
ity. These elasticities are derived from the
energy model IEES which is described in the
Appendix.

When the demand for OPEC oil requires
OPEC to produce in excess of its maximum
sustainable capacity, increase oil prices until
the market is cleared of any excess demand
and OPEC production is within its capability.
Once a price is consistent with historical
OPEC pricing behavior and clears the market
of any excess demand, repeat the pricing
procedure for the next forecast year. Use the
most recent forecasted price as the starting
point.

Figure 2.2 presents the projections of world oil
prices for the base case and the 11 alternative
cases, with the initial price path estimates super-
imposed. The methodology behind these price
forecasts has changed from previous EIA price
forecasts. The historical OPEC pricing strategy is
reflected within the pricing procedure rather than
the strict forecasts of market clearing prices from
previous analyses. The high price assumption
implies that by 1985 real oil prices rise 5.2 percent
annually from the April 1980 level, 2.4 percent
annually between 1985 and 1990, and 4.9 percent
annually between 1990 and 1995. The average rise
in the real price of oil for the 1980-95 period is 4.2
percent annually. In the midprice assumption, the
average growth in real price is 2.0 percent annual-
ly from 1980 to 1995. The low price assumption is
that oil prices will remain level in real terms
throughout the forecast period, recognizing that
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the possibility of oil price increases only to com-
pensate for inflation.

" The oil price projections for the 12 scenarios,
- produced in the final step, indicate future trends in
oil prices somewhat higher than the initial price
path assumptions. This higher trend is mainly a
result of the lower estimates of future OPEC
production capacities than were initially assumed.

Price Uncertainty Through Sensitivity
Analysis

Because of the high uncertainty in forecasting
world oil prices, it is useful to examine assump-
tions having a profound impact on the price
projections. A sensitivity analysis was developed to
isolate the effects of individual key assumptions on
the price of world oil. The parameters addressed in
the analysis include economic growth in foreign
countries, oil production in non-OPEC countries,
available OPEC production capacity, and a 1
million barrel per day increase in world oil con-
sumption.

The analysis consists of a base case of midprice
supply and demand assumptions and several sce-
narios that examine the effects of varying individ-
ual parameters on the world price of oil. All price
sensitivities are analyzed under two hypotheses
regarding OPEC pricing. The first hypothesis
assumes that OPEC prices its oil consistent with

‘the pricing behavior exhibited since the 1973
embargo. The second hypothesis assumes that
OPEC oil is priced well above the market level that
midprice case demands would normally dictate.

Specifically, the high price assumptions, presented
in Table 2.2, were used for the second pricing
hypothesis. The use of alternative pricing assump-
tions results in a range of price sensitivities for
each parameter examined because of the different
levels of slack OPEC production capacity that are
available under the different market conditions.

Table 2.4 summarizes the results of the sensitiv-
ity analysis. Each sensitivity parameter is varied
over a specified range. The effect of these vari-
ances on the price of world oil is shown for each
forecast year. The lower end of each sensitivity
range corresponds to the second market hypothe-
sis: the high price OPEC behavior. With prices
artificially high, the demand for OPEC oil is
decreased and results in a high percentage of
unused OPEC production capacity. Therefore, an
increase in the demand for OPEC oil does not have
such a dramatic effect on price because of the
large slack OPEC capacity. The upper end of the
sensitivity range corresponds to the average pric-
ing behavior OPEC has exhibited since the 1973
embargo. An increase in the demand for OPEC oil
results in a more dramatic price increase as OPEC
production moves closer to capacity. As shown, the
price forecasts presented in this chapter are quite
sensitive to the scenario assumptions and the
parameters considered. »

If the world economic growth rate is increased
0.4 percentage points per year over the midprice
assumption, the net effect of this increase results
in roughly a $2.90 to $4 per barrel price increase
over the 1995 midprice estimate.

The unwillingness of OPEC producers to ex-
pand their sustainable production capacities has a

Table 2.4 World Oil Price Sensitivity Analysis, 1985, 1990, and 1995

(1979 Dollars per Barrel)

Effects on Oil Prices?

1985 1990 1995
Sensitivity Parameter
High EConomic GROWERP. ... .. . . it 0.42-1.38 1.30-3.20 2.89-4.03
Low NON-OPEC ProduCtioNS . ... .. ittt e eeaes 1.57-4.87 2.66-5.72 4.75-6.08
Low OPEC Production CapacCityd. . ... .........euuuieeeenermueniieereaiimriiiiaaeeies 1.00-3.62 2.28-5.34 5.02-7.00
World Oil Consumption Increase of 1 Million Barrels per Day ... 0.49-1.46 0.63-2.13 0.85-3.02

aThe lower end of the sensitivity range corresponds to the high price environment where a change in the demand for OPEC oil does not have as
drastic an impact on price due to large slack OPEC capacity. The upper end of the sensitivity range corresponds to a pricing environment consistent
with midrange demands, while a change in the demand for OPEC oil has a more drastic impact on price due to the proximity of OPEC production to

OPEC capacity.
vPlus 0.4 percent per year over the midrange growth estimates.

cMidrange estimates: 1985—-23.9 million barrels per day, 1990-—25.1 million barrels per day, 1995—26.0 million barrels per day. L.ow estimates:
1985—21.0 million barrels per day, 1990—21.7 million barrels per day, 1995—22.4 million barrels per day.

sMidrange estimates: 1985—34.1 million barrels per day, 1990—34.6 million barrels per day, 1995—34.8 million barrels per day. Low estimates:
1985—32.0 million barrels per day, 1990—30.3 million barrels per day, 1995—29.7 million barrels per day.



pronounced effect on future oil prices. If OPEC
continues its trend of recent years and reduces its
capacity because of oil reserve conservation goals,
oil prices could increase by as much as $7 per barrel
in 1995 over the midprice estimate.

The sensitivity case of an increase in world oil
consumption by 1 million barrels per day addresses
such issues as the effect of an equivalent increase
in U.S. petroleum imports by 1 million barrels per
day. This case also shows the effect of Communist
nations becoming net petroleum importers of 1
million barrels per day by the forecast years.

Because the price of world oil has a high
sensitivity to the various parameters, the price
forecasts presented in this chapter should only be
considered representative and not precise
estimates of future prices. Indeed, if all the
parameters were at the extreme points to yield the
maximum price increase, the price differentials
over the 1985, 1990, and 1995 midprice forecasts
would be $9.20, $1540, and $19 per barrel,
respectively. Likewise, if all parameters were
adjusted to yield the maximum price decrease, the
price differentials would be $7.80, $7.20, and $11.70
per barrel below the respective 1985, 1990, and
1995 midprice estimates. This effect indicates a
level of price uncertainty in 1985 of up to $17 per
barrel; in 1990, $22.60 per barrel; and in 1995,
$30.70 per barrel. These figures indicate the range
of some of the uncertainty surrounding the oil
price projections, as quantified in this analysis;
however, other factors not quantified could add to
this uncertainty.

WORLD OIL MARKETS

Oil dominates the international energy market.
In the United States, for example, the 1978 net
energy imports totaled 17.3 quadrillion Btu, with
crude oil and refined petroleum product net
imports at 13.1 and 3.9 quadrillion Btu (or 6.2 and
1.8 million barrels per day), respectively. The
United States was a net exporter of coal at 1.0
quadrillion Btu in 19781 In addition, oil
dominates the traded energy for European
member countries of the Organization for
Economic Cooperation and Development (OECD).
- For those countries, petroleum and petroleum

1 United States energy trade figures are from the Energy
Information Administration, U.S. Department of Energy,
Annual Report to Congress, 1979 Vol. 2, and Monthly Energy
Review, February 1980,

products accounted for 86 percent of the value of
energy imports and 74 percent of the energy
exports in 1978.2

In 1978, the United States imported about 44
percent of its petroleum supplies (about 12 percent
from the Persian Gulf countries) and is expected to
maintain a somewhat lower level of dependency
throughout the forecast period.3 These forecasts
of the world oil market supply and demand are
consistent with the net import forecasts for the
United States, as presented in other chapters of
this report.

Historical Oil Consumption

Table 2.5 and Figure 2.3 provide a historical
overview of regional production plus net imports
for the United States, Canada, Japan, Europe,
OPEC, and the remaining developing countries.

" The data in Table 2.5 incorporate all stock level
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changes from year to year, and are therefore not
measurements of end-use consumption but rather
represent “apparent” oil consumption.

The effects of postembargo price hikes and
subsequent reductions in economic activity on oil
consumption become evident when comparing av-
erage annual rates of growth in oil consumption
before and after 1973. Between 1950 and 1973, the
average growth rate was 4.3 percent in the United
States, 7.9 percent in Canada, and 25.0 percent in
Japan; between 1973 and 1978, however, oil con-
sumption growth rates in these three countries
were reduced to 1.5, -0.2, and -0.4 percent, respec-
tively. Similar reductions occurred in other areas
of the world. The 1950-73 rate in Europe was 12.3
percent, compared with a 1973-78 rate of -1.7
percent. Comparable rates were 6.1 and 2.0 percent
in the developing countries, 10.4 and 5.6 percent in
the OPEC countries, and 7.1 and 0.6 percent in the
free world as a whole.

The share of total free world oil consumed by
the respective regions has also changed signifi-
cantly over time. Most striking is the decline in the

2 OECD Europe trade figures are from the Organization for
Economic Cooperation and Development, Statistics of Foreign
Trade, (Paris, France: 1978).

3 The 44 percent dependency on imported petroleum in 1978
is calculated as the total oil imports, including the Strategic
Petroleum Reserve, divided by the products supplied. See
Energy Information Administration, U.S. Department of Ener-
&Y, Monthly Energy Review, February 1980, pp. 34, 36.



Table 2.5 Historical World Oil Apparent Consumption, 1350 to 1978

(Thousand Barrels per Day)

United Developing Total Free
Year Statest Canada Japan Europe Countriesc OPEC Worldd
1950 .. . 6,451 324 3 1,048 1,992 196 10,042
1955 oo 8,458 548 152 1,960 3,116 342 14,576
1960 ... 9,577 837 644 4,535 2,796 666 19,055
1965 ..o 11,294 1,143 1,803 8,257 3,840 840 27177
1970 ... 14,457 1,472 4,183 13,580 5,856 1,162 40,710
1971 14,857 1,538 4,411 14,066 6,662 1,291 42,825
1972 15,703 1,689 4,805 14,713 6,469 1,430 44,809
1973 16,971 1,867 5,207 15,153 7,784 1,925 48,907
1974 ..o 16,354  -1,892 5499 14,294 9,292 1,985 49,316
1975 15,854 1,782 5123 12,726 7,265 2,296 45,046
1976 .o 16,825 1,762 5370 14,034 8,505 2,398 48,894
1977 18,428 1,928 5,731 14,013 7,918 2,637 50,655
1978 . 18,276 1,850 5115 13,924 8,588 2,522 50,275

aDefined as domestic production of crude oil and natural gas liquids plus net imports of crude oil and
petroleum products. These oil supplies may go to end use consumption or to stocks. Stocks going to end-use

consumption are not explicitly measured.

vExcludes Puerto Rico and Virgin Islands, but includes additions to the Strategic Petroleum Reserve.

cAlso includes Puerto Rico, Virgin Islands, South Africa, Australia, and New Zealand. These figures were
calculated to balance total production and consumption by the other regions.

dlncludes production of crude oil and natural gas liquids and net oil exports from the Communist countries.

Source: Based on data and estimates from U.S. Department of Energy, International Affairs; U.S. Department
of Energy, Energy Information Administration, Monthly Energy Review and International Petroleum Annual; and
Central Intelligence Agency, International Energy Statistical Review. Amounts prior to 1973 were estimated by

the Energy Information Administration.

world share of oil consumed by the United States,
from 64.2 percent in 1950 to 36.4 percent in 1978.
However, the Japanese share of total consumption
went from 0.3 percent in 1950 to 10.2 percent in
1978 and the European share went from 10.4
percent to 27.7 percent over this same period. Both
Japan and the major industrial countries in Europe
experienced rapid economic growth after World
War II and prior to the oil embargo.

Iranian Disruption

The shortfall of imported oil in 1979 again
demonstrated the importance of OPEC petroleum
imports to the United States. Several factors
contributed to the shortfall, but the overriding
factor was the production cutback in Iran4 At-
tempts to increase stocks in the latter part of 1978
were hindered by the Iranian disruption, placing
an additional burden on imports in early 1979. As
Table 2.6 demonstrates, the non-Iranian OPEC
members, primarily Saudi Arabia, increased pro-
duction to offset the Iranian reduction. The in-
creased production did not completely compensate
for the loss, however, and the net loss in the first
quarter of 1979 in world production from the
expected level was estimated at 2 to 3 million
barrels per day.
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The tight world oil market and the uncertainty
resulting from the Iranian disruption caused world
oil prices to soar in 1979. At the beginning of 1979,
the weighted average official lifting price of
internationally traded oil, including surcharges,
was $13.77 per barrel. By January 1, 1980, the price
was $28.45, a 107-percent hike. New York spot
market prices for motor gasoline at $21.42 per
barrel in January 1979 were as high as $50.82 by
December of that year.®

Foreign Production Possibilities

In 1979, Saudi Arabia regained its position as
the world’s second largest producer of crude oil—
excluding natural gas liquids—again replacing the
United States. The Soviet Union has been the
largest producer since 1974. The United
States/Saudi Arabia change reaffirms the grow-

4 The Office of Applied Analysis, Energy Information Ad-
ministration, U.S. Department of Energy, An Analysis of the
World Oil Market, 1974-1979, DOE/EIA-0184/9 (Washington,
D.C.: U.S. Department of Energy, 1979).

5 The world oil prices quoted are from U.S. Department of
Energy, Weekly Petroleum Status Report, January 18 and
April 25, 1980.
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Figure 2.3 World Oil Apparent Consumption, 1950-1978




Table 2.6 Free World Production of Crude Oil and Natural Gas Liquids Plus
Net Centrally Planned Economies (CPE) Exports

(MHlion Barrels per Day)
Non-OPEC OPEC Less Net CPE
Year Free World Iran fran OPEC® Exports Total*
1977
First Quarter.................... 17.2 26.2 5.8 321 1.3 50.6
Second Quarter ................ 17.4 26.3 55 31.8 1.3 50.5
Third Quarter ................... 17.6 254 5.5 30.9 1.3 49.8
Fourth Quarter.................. 18.3 261 6.1 32.2 13 51.8
Average® ..............coeeeinnnn, 17.6 26.1 5.7 31.8 1.3 50.6
1978
First Quarter.................... 18.5 23.3 5.5 28.8 1.0 48.3
Second Quarter ................ 18.9 23.7 5.7 29.4 1.0 49.3
Third Quarter ................... 19.0 249 5.9 30.8 1.0 50.8
October .......cccovuuiunannn. 19.2 26.7 5.5 32.3 1.0 524
November ....................... 19.4 29.0 3.5 32.6 1.0 53.0
December....................... 19.7 28.6 2.4 31.0 1.0 51.7
Averageb ..................oeell 18.8 25.2 53 30.5 1.0 50.3
1979
January.............oool 19.8 28.7 0.4 29.1 1.0 49.9
February.............ccooevvennn 19.9 28.8 0.8 29.6 1.0 50.5
March ... 19.8 28.5 2.2 30.7 1.0 51.5
AP L 19.9 271 3.8 30.9 0.8 51.6
May. ...t 19.9 27.3 4.1 31.4 0.8 52.1
JUNB. ... 20.0 27.3 4.0 31.3 0.8 52.1
Average (first halfyo ............ 19.9 279 2.6 30.5 0.9 51.3

aNumbers may not add to totals due to rounding.

bAverages for 1977 are from the CIA source listed below. Averages for 1978 are from Tables 2.8 and 2.9.
Averages for 1979 are derived from the monthly data as shown in the table.

Source: Net exports from Centrally Planned Economies (CPE) obtained from U.S. Department of Energy,
International Affairs. The 1977 and 1978 Free World estimates are from Central Intelligence Agency,
International Energy Statistical Review. The 1979 Free World estimates are from U.S. Department of Energy,
International Affairs, International Energy Indicators; and Central Intelligence Agency, International Energy

Statistical Review.

ing importance of production possibilities external
to the United States.

In the recent past, the CPE countries have been
net exporters of oil. In 1979, net exports from
_ these countries, primarily the Soviet Union, aver-
‘aged about 0.8 million barrels per day. Soviet
production, which appears to be leveling off, must
also meet much of Eastern Europe’s oil needs. In
the projections, the CPE countries are shown
ranging from net exporters of 1 million barrels per
day to net importers of 1 million barrels per day.

Increased production in China will match its
increased consumption, allowing for only small
gains in its net exports. Like China, increased
production in the developing countries will be
partially offset by their increased consumption.
Higher production is expected primarily from
Mexico, Egypt, India, and Malaysia. These coun-
tries will also consume more oil, as will such
developing countries as Brazil and South Korea.
0Oil production from the OECD countries will rise
slowly over the next few years. The projected
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increase in production is primarily because of
North Sea operations.® ‘

Production possibilities for OPEC are presented
in Table 2.7. These are the production limits in the
oil pricing analysis described earlier. The low
capacity estimates are based on the assumption
that OPEC will not or cannot maintain current

icapacity levels over the years. Iran, Kuwait, Saudi

Arabia, and Abu Dhabi are assumed to continue
administrative production ceilings. In the low case,
OPEC crude oil and natural gas liquids production
capacity falls about 3.9 million barrels per day, or
114 percent, between 1980 and 1990. The middle
case has capacities about the same or slightly

‘above current levels throughout the time horizon.:

The high case yields an additional 5 million barrels
per day by 1995 in comparison to the middle case;

6 The discussion on China, the developing countries, and
OECD is based on a survey presented by the Central Intelli-
gence Agency, “The World Oil Market in the Years Ahead,”

* August 1979



Table 2.7 OPEC Production Capacity, 1980 to 1995

(Miilion Barrels per Day) :
Projections
1980 1985 1990 1995

Scenario High Mid Low  High Mid Ltow  High Mid Low
Country Supply Low Mid High Low Mid High Low Mid High

Crude Oil :
Saudi Arabiae............. 9.8 95 105 125 95 110 125 95 11.0 125
lran........coooviinnnn.. 4.0 3.5 4.0 45 3.0 4.0 4.5 3.0 4.0 4.5
L T D 3.7 3.5 38 4.5 3.5 4.0 5.0 3.5 4.5 5.0
Kuwaita.................... 28 25 25 2.8 2.5 25 27 25 25 27
United Arab Emirates .... 24 25 25 2.8 25 25 2.8 2.5 25 28
Libya ......coooiiiiiinn 22 18 2.0 23 15 20 23 1.2 1.7 2.3
Nigeria .................... 22 2.0 21 2.5 18 20 23 1.8 2.0 23
Venezuela® ................ 24 2.0 20 2.3 1.7 20 23 2.0 2.3 25
Indonesia.................. 1.7 1.5 1.5 1.9 14 1.6 1.8 11 1.3 15
Algeria...........ooooounie. 0.9 0.8 0.8 1.0 0.6 0.7 0.9 0.5 0.6 0.7
Ecuador................... 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.2
Gabon................o 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.2
Qatar...................... 0.6 0.5 0.5 0.5 0.4 0.4 0.5 0.2 0.3 0.4
Total Crude Gile.......... 334 305 326 380 288 331 380 280 331 376
Natural Gas Liquids ........ 08 15 1.5 1.8 1.5 1.5 1.8 1.7 1.7 22
Totale ....................... 342 320 344 39.8 346 398 297 348 398

30.3

ancludes share of Neutral Zone production.

bIncludes 0.3-0.5 million barrels per day of heavy oil in 1995.

cProduction ceilings applied by Abu Dhabi, Kuwait, Iran, and Saudi Arabia, reduce available 1980 total crude
oil production and total oil plus natural gas liquids to 31.2 and 32.0 million barrels per day, respectively.

Source: Natural Gas Liquids estimates and projected crude oil estimates from U.S. Department of Energy,
International Affairs. The 1980 crude oil estimates are from U.S. Department of Energy, Office of International
Aftairs, International Energy Indicators. All other 1980 crude oil estimates are from Central Intelligence Agency,

International Energy Statistical Review.

the high case also reflects an expansion rate
approaching estimated physical production capaci-
ty limits except, again, for the countries imposing
administrative constraints.

Forecasts of Qil Production

Projections of world oil production are present-
ed in Figure 2.4 and Table 2.8. Three ranges are
considered: low, middle, and high. By 1990, produc-
tion in the free world is estimated to be between
52.3 and 56.0 million barrels per day, an increase,
at most, of 13.6 percent from the 1978 level of 49.3
million barrels per day. The share of total OPEC
production falls from 62 percent in 1978 to 50-54
percent in 1990. In contrast, Mexico becomes a
major producer by 1990, exceeded only by the
United States and Saudi Arabia in the free world.
Mexico’s share of total production increases from
2.6 percent in 1978 to 6.7-8.9 percent in 1990.

The U.S. production forecasts are discussed in
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more detail in Chapter 4. The forecasts of foreign,
non-OPEC production are derived from a range of
judgmental (constant price) production capacities.?
The latter estimates are made consistent with
projected oil price levels, using an assumed long-
run supply elasticity of 0.1 in the price of oil for
1985 and 0.2 for 1990 and 1995.8

The OPEC production forecasts in Table 2.8 fall
within the limits specified in Table 2.7. Reduced
OPEC production through 1990 implies reduced oil
supplies for the rest of the world. Total exports
from the Persian Gulf countries, for example, are
projected to fall from a 1978 level of 23.6 million

7 Ranges of foreign supply potential (at constant oil prices)
are provided by the Office of International Affairs, U.S.
Department of Energy.

8 A long-run price elasticity of 0.2 for all foreign non-OPEC
countries implies that for each 1 percent increase in real oil
prices, production will increase by a maximum of 0.2 percent
over a period of 10 years.
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Table 2.8 Free World Oil Production by Country:* Midprice Scenario and
High-Low Scenario Projection Range, 1978 to 1995
(Milllion Barrels per Day)

Range
Midprice Scenario (From the High and Low Scenarios).

Country or Region 1978 1985 1990 1995 1985 1990 1995

United States ............. 10.3 9.2 9.6 9.7 9.3-9.1 9.9-89 10.5-8.1
Canada.................... 1.6 1.6 18 1.7 1.5-1.7 1.6-1.7 1.7-1.7
OECD Europe............. 1.8 3.6 3.5 3.6 3.1-3.9 3.3-3.9 3239
OECD Pacific ............. 0.5 0.5 0.5 0.4 0.4-05 0.4-0.5 0.3-0.5
Total OECDP.............. 14.2 14.9 155 15.5 14.3-15.2 15.3-15.0 15.8-14.2
Saudi Arabiac............. 8.6 75 7.7 9.9 8.7-5.1 9.2-6.6 10.7-12.4
fran ......ooooiiiniinni., 53 3.1 3.3 3.9 3.74.8 2948 3.349
Other Persian Gulf........ 71 5.6 6.5 8.9 5.6-4.8 8.4-7.8 9.9-11.1
LibyasAlgeria.............. 3.3 26 27 2.3 2.6-3.3 2.1-3.2 1.7-3.0
Nigeria/Gabon ............ 21 23 22 2.2 2.2-2.7 2.0-25 1.9-25
Venezuela/Ecuador....... 24 2.2 22 25 1.6-2.5 1.9-2.5 21-2.7
Indonesia.................. 1.7 1.5 1.6 13 1.5-1.9 1.4-1.8 1115
Total OPECP .............. 30.5 248 26.3 31.0 25.9-25.1 28.0-29.2 30.7-38.1
MexiCo........ccoevviinnnn, 13 . 35 4.0 5.0 3.0-4.0 3.5-5.0 4.0-85
Other Countries®.......... 4.6 8.8 1’0.5 124 7.8-9.9 9.1-11.8 10.8-13.2
Total Free World®......... 49.3 48.5 52.3 58.8 48.0-50.2 52.3-56.0 57.3-65.4

sincludes crude oil and natural gas liquids. Therefore, the oil production capacities of Table 2.7 may be
exceeded in this table.

bNumbers may not add to totals due to rounding.

cincludes 50 percent of Neutral Zone production.

dincludes Mexico.

Source: The 1978 amounts are from U.S. Department of Energy, Energy Information Administration, Monthly
Energy Review and Central Intelligence Agency, International Energy Statistical Review.
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barrels per day to 16-17 million barrels per day by
1990.°

Projections of free world oil production under
the midprice scenario for the 1979 Annual Report
are considerably lower than last year’s midprice
case (Series C). Midprice production levels for the
United States have been reduced 1.6 million bar-
rels per day for 1990 whereas OPEC production
has been lowered 13.4 million barrels per day for
the same time period. Production levels for the
free world are down 16.1 million barrels per day
for 1990 compared with the levels projected in the
1978 Annual Report. Overall, these differences
reflect a less optimistic outlook for production
potential around the world and an adherence to
OPEC’s stringently administered constraints. A
later section, “Comparison with Previous EIA
Forecasts,” examines the difference between the
current projections and those published last year in
more detail.

World Oil Balances

Table 2.9 provides an overview of world oil
balances for the low, middle, and high projection
series for 1985, 1990, and 1995. Note that total
consumption (demand) in the free world is bal-
anced with total production (supply) by the
amount of net oil trade with the CPE countries.

The range of total consumption, shown in Table
2.9, mirrors the range of total production, listed in
Table 2.8, less the net trade by the CPE countries.
The United States, which accounts for over 36
percent of total consumption in 1978, is projected
to remain the largest single user of oil in the free
world, consuming from 29 to 81 percent of the
total in 1990. The OECD consumption, not includ-
ing the United States, represents 40 to 41 percent
of the 1990 total. The developing countries (exclud-
ing OPEC) show the largest gain in share of total
consumption, from 16 percent in 1978 to 20 percent
in 1990. As mentioned previously, increased oil
consumption in the non-OPEC developing coun-
tries will nearly offset increases in their produc-
tion. For example, the 1990 midprice scenario
estimates for production and consumption in these
countries are 10.5 and 10.3 million barrels per day,
respectively. (See Table 2.9.)

9 The Persian Gulf countries consist of Iraq, Kuwait, Qatar,
Saudi Arabia, United Arab Emirates, and Iran. The 1978 export
estimate is from the Central Intelligence Agency, International
Energy Statistical Review, February 27, 1980.
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Projections of consumption in the midprice
scenario for this year’s report are lower, overall,
than the comparable (Series C) projections for last
year’s report. The reduction in consumption from
last year’s 1990 midprice forecast for the total free
world is 16.1 million barrels per day. The corre-
sponding reductions are 3.9, 1.6, and 5.1 million
barrels per day for the United States, Japan, and
OECD Europe, respectively. Despite this year’s
lower projection, Japan is expected to sustain a

relatively high growth in oil consumption chiefly

because of the expected continued growth in the
industry and raw materials sectors. The 1990
estimate of OPEC consumption is down 1.4 million
barrels per day from last year’s midprice estimate,
again reflecting the higher prices for world oil.
Yet, OPEC consumption is projected to be at least
twice as great in 1990 as in 1978, thereby contrib-
uting to the projected reduction in net exports
from 28 million barrels per day in 1978 to 21-24
million barrels per day by 1990.

Oil Import Payments

Energy plays a significant role in overall inter-
national trade and, consequently, in the world
economies. World trade in energy (coal, oil, gas,
and electricity) accounted for approximately 20
percent of the world’s total merchandise trade in
1976. In that year, OECD countries’ energy trade
constituted 22 percent of their merchandise im-
ports and 5 percent of their exports. OPEC’s
energy trade accounted for 94 percent of their
merchandise exports and 2 percent of their im-
ports.10

For each of the EIA projection series, Table 2.10
presents the 1978 and the projected 1990 oil
expenditures for each region of the world. In 1978,
net oil import payments in the free world are
estimated to be $207 billion, which is 2.8 percent of
the oil consuming countries’ Gross Domestic Prod-
uct (GDP). The OECD countries accounted for the
bulk (91 percent) of the net oil payments. Japan’s
oil payments are 3.8 percent of its GDP; OECD
Europe, 3 percent; and the United States, 2.6
percent.

10 Wharton EFA, Inc. and SRI International, Current Price
World Trade Matrices by SITC Commodity Classes and by
Regions, 1976, November 1, 1978. The world trade figures
include the Communist countries. The world exports of energy,
excluding Communist countries, were $176 billion and imports
were $183 billion.



Table 2.9 World Oii Apparent Consumption and Production:* Projection Series High, Middle, and

Low, 1985, 1990, and 1995

(Willion Barrels per Day)
1978 1985 1990 1995
High Mid Low High Mid Low High Mid Low
World Oil Price (dollars per barrel) 39.00 3200 27.00 4400 3700 2700 5600 4100 27.00
Supply Low Mid High Low Mid High Low Mid High
Demand High Mid Low High Mid Low High Mid Low
Consumption
United States® 18.3 15.4 15.8 16.7 15.0 15.7 17.6 14.8 15.9 18.8
Canada.............. 1.9 1.6 1.7 1.7 1.7 1.7 1.9 1.8 19 23
JAPAN. . ..o 5.1 58 6.0 6.6 6.2 6.3 6.9 7.0 7.3 8.2
OECD Europe 139 11.6 12.2 129 121 12.5 13.6 12.4 13.5 15.3
France ..................... 23 1.9 2.0 21 2.0 2.1 2.2 21 - 23 2.6
taly ... 21 1.6 17 1.7 1.7 1.7 1.8 1.7 18 20
United Kingdom/Ireland .. 2.0 1.7 1.8 1.9 1.8 1.9 2.0 1.9 2.0 23
West Germany .............c.ccoevviuninnnenennonn. 2.8 23 25 26 23 24 27 21 24 2.9
Australia/New Zealand.............................. 0.7 0.6 0.7 08 0.7 0.8 0.9 0.7 0.8 1.0
Total OECD ... 39.9 35.1 364 38.7 3567 37.0 40.8 36.7 39.4 45.6
OPEC ..ttt 25 3.9 3.7 3.7 54 5.0 5.0 7.3 6.7 6.6
Qil Exporting Developing Countriess............... 7.9 2.4 2.5 2.6 3.1 31 3.4 38 3.9 44
Oil Importing Deveiloping Countries® ............... 5.7 5.9 6.2 7.2 7.2 7.8 8.5 8.8 9.9
Total Consumptiond. . ... ......coiiiiii i, 50.3 47.0 48.5 61.2 513 523 57.0 56.3 58.8 66.4
Production
United States ............ccooiiiiiiiiiiiiieaie, 10.3 9.3 9.2 9.1 9.9 9.6 8.9 105 9.7 8.1
1.6 1.5 1.6 1.7 1.6 1.8 1.7 17 1.7 1.7
18 341 3.6 3.9 33 3.5 3.9 3.2 3.6 3.9
11 2.0 23 2.5 21 23 25 20 23 25
04 0.8 1.0 1.0 0.9 1.0 1.1 09 1.0 1.0
0.5 0.4 0.5 05 0.4 0.5 0.5 0.3 0.4 0.5
Total OECD ... 14.2 143 14.9 15.2 15.3 155 15.0 15.8 155 14.2
OPEC ..ottt 30.5 25.9 24.8 251 28.0 26.3 29.2 30.7 31.0 38.1
Oil Exporting Developing Countries®............... 4.6 5.7 6.5 7.2 6.7 7.7 8.8 7.8 9.0 9.6
Oil Importing Developing Countries® ............... 21 23 2.7 2.4 2.8 3.0 3.0 3.4 3.6
Total Productiond. ...t 49.3 48.0 48.5 50.2 52.3 52.3 56.0 57.3 58.8 65.4
Net Exports from Communist Countries (Imports)... 1.0 -1.0 0 1.0 -1.0 0 1.0 -1.0 0 1.0

aincludes crude oil and natural gas liquids; apparent consumption as defined in Table 2.5.
vincludes Puerto Rico, Virgin islands, and purchases for the Strategic Petroleum Reserve.

cExcludes Communist countries.
dNumbers may not add to totals due to rounding.

Source: The 1978 amounts are from U.S. Department of Energy, Energy Information Administration, Monthly Energy Review and International
Petroleum Annual, 1978; and Central Intelligence Agency, International Energy Statistical Review. Net CPE exports are from U.S. Department of

Energy, International Affairs.

These percentages of GDP for net oil import
payments give one measure of the burden on each
country’s economy. The higher the percentage of
payments to output, the greater the impact of any
change in the international oil market. The per-
centages represent the relative amount of output
the oil consuming countries will have to transfer
directly or indirectly to the oil exporting countries
to pay for their imported oil.
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The patterns of oil payments for the different
scenarios reflect changes in the real prices of world
oil, the quantities of imported oil, and the rate of
economic growth. The net oil import payments for
the non-OPEC free world for the midprice scenario
are $277 billion (1979 dollars) by 1990, 2.6 percent

. of the GDP, as compared with 2.8 percent in 1978.
The projected range of OECD import payments
relative to GDP is 2.7 to 3.4 percent for 1990.



WORLD ENERGY MARKET

The factors underlying the analysis of the world
energy market indicate a lower energy demand
growth between 1977 and 1995, relative to
1960-77. These factors include higher energy
prices, lower economic growth, lower population
growth, and various conservation programs. The
relative effects of these factors differ substantial-
ly throughout the world community and depend, in
general, upon a country’s endowment of energy
resources, the availability of alternative energy
supplies, “stage of capital development,” climate,
and price policies (such as price supports and
controls as well as taxation). Additional consider-
ations concern the sectoral composition of final

energy demand and corresponding efficiency of
energy consuming capital stocks.

Although the analysis proceeds on a country-by-
country basis, the forecasting procedure separates
the world community into developed, developing,
and oil exporting countries. The developed coun-
tries, namely, the OECD countries, are analyzed on
a sectoral basis—transportation, industry, residen-
tial and commercial, and conversion. The analysis
of the rest of the free world considers total fuel
demand. Except for the Communist countries,
which are analyzed on a net energy import basis,
all regions are sensitive to the factors mentioned
earlier. The present section reports only the results
of the midprice projection series; however, the
general conclusions also apply to the alternative
high and low projection series.

Table 2.10 Projected World Oil Import Payments: 1990

(Billions of 1979 Dollars)

1978 1990
World Oil Price High Mid Low
(1979 dollars per barrel) 44.00 37.00 27.00
Supply Low Mid High
Region or Country Demand High Mid Low
United States
Import Payments....................................... . 59.4 75.2 75.2 80.6
Percent of GDP= ................................... ... 26 24 24 25
Canada
Import Payments....................................... 2.2 -0.2 2.4 13
Percent of GDP ............................. ... 1.0 --0.1 -0.7 0.4
Japan
Import Payments............................... ... .. 37.0 100.0 84.1 66.9
Percent of GDP ....................................... . 38 6.5 5.6 45
OECD Europe
Import Payments......................... ... ... 88.1 138.0 119.0 931
Percent of GDP 3.0 34 3.1 24
Australia/New Zealand
Import Payments. ....................................... 2.7 3.6 29 2.8
Percent of GDP 2.0 1.7 14 14
OECD Total
Import Payments....................... ... ... ... . 189.0 317.0 279.0 245.0
Percent of GDP .......................................... 2.9 34 3.1 2.7
Other Non-OPEC
Import Payments..................................... ... ©17.8 185 -2.2 -5.7
Percent of GDP ....................................._ 22 1.2 -0.2 -0.4
Worlde
Import Payments................................ ... . 207.0 335.0 277.0 239.0
Percent of GDP ......................................_ . 28 3.1 2.6 23

2Gross Domestic Product.
vEstimated.
°Excludes OPEC and Communist countries.



World Energy Market Overview

The primary implications of the analysis are, (1)
that energy demand in the free world will grow at
a lesser rate than during the historical period, (2)
that oil’s share will decline but still maintain a
relatively large share and, (3) that natural gas,
nuclear power, and, to lesser extent, coal will
absorb the decline in oil’s share. Although these
conclusions can be drawn from an aggregate view
of the world, significant intraregional exceptions
are present and are discussed following the world
outlook summary.

Lowered World Energy Growth Outlook

Between 1960 and 1973, world energy consump-
tion increased 5.4 percent and oil consumption
expanded by 7.6 percent yearly. Following the oil
embargo of 1978 and the ensuing world economic
recession, world energy growth and world oil
growth between 1973 and 1977 fell to 1.1 percent
and 0.6 percent, respectively. The forecast of
annual, average growth rates for world energy
consumption and oil consumption between 1977
and 1990 are 2.1 percent and 0.4 percent, respec-
tively. Free world energy consumption is expected
to rise from 188 quadrillion Btu in 1977 to 246
quadrillion Btu in 1990, and oil consumption
increases from 104 quadrillion Btu in 1977 to 109
quadrillion Btu in 1990.

Energy Substitution and Decline in Free
World Oil's Share

Between 1960 and 1977, oil’s share of world
energy consumption increased dramatically and
almost singly offset coal’s decreased share. The
downturn in coal’s share was mainly a result of its
inferior quality as a fuel. The share of gas and
“other” (hydro, geothermal, and nuclear) increase
slightly. Oil, coal, gas, and “other” shares were 43,
35, 15, and 7 percent in 1960 and 55, 18, 17, and 10
percent in 1977, respectively. Between 1977 and
1990, oil’s share is expected to decline, coal’s to
increase, gas’ to remain virtually the same, and
“other” to increase significantly. The downturn in
0il’s share is mainly a result of the increase in the
relative cost of oil. The increase in the share of
“other” is mainly a result of the increase in the use
of nuclear power by the electric utilities. The
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average free world shares of oil, coal, gas, and
“other” are projected to be 45, 22, 18, 15 percent in
1990, respectively.

Impact of Higher Energy Prices and
Conservation

On the average, free world energy consumption
per unit of real GDP in 1977, a summary measure
of energy as a factor of production, was 8 percent
below the rate in 1960. However, by 1990, world
energy consumption per unit real GDP is projected
to decline by 16 percent from its 1977 rate.

Regional Differences as a Result of Economic
and Population Qutlooks

Between 1960 and 1973, annual energy growth
averaged 5.2 and 6.9 percent for OECD and non-
OECD countries, respectively. Between 1977 and
1990, the midprice series forecasts an annual
energy growth rate of 1.2 percent for the OECD,
5.5 percent for non-OECD countries, and 7.4
percent for OPEC countries.

Because higher energy prices reduce energy
demand by roughly the same degree in all coun-
tries, higher energy prices do not account for the
forecasted differences in regional growth. An
exception exists in the oil exporting countries,
which are largely independent of higher energy
prices, especially higher oil prices. Regional differ-
ences in energy growth forecasts are a result of
the differences in economic and population growth
forecasts, as opposed to higher energy prices.

Initially, economic growth forecasts show sig-
nificant regional differences. (See Table 2.11.)
Whereas the economic forecasts for the OECD
countries are significantly reduced below the long-
er historical period, the forecasts for the non-
OECD countries are at least as great as historical
growth rates. Moreover, the oil exporting coun-
tries’ rates are larger than historical rates. In
particular, the GDP growth rates for the OECD
countries averaged 4.9 percent annually between
1960 and 1972; however, for the midprice series,
the average for 1977-95 is 2.9 percent. The GDP
growth rate for the non-OECD countries was 5
percent per year between 1975 and 1977; the
average growth rates between 1977 and 1995 for
the OPEC countries and remaining countries are
5.9 and 5.1 percent, respectively.



The second major reason for regional differ-
ences in the forecasts is the result of differences in
population forecasts. In particular, population
growth between 1977 and 1995 averages 0.7 per-
cent yearly for the OECD countries as compared to
2.6 percent for the non-OECD countries.

Actual energy consumption since the 1973-74
embargo supports the forecasted difference in
regional growth and is consistent with the thesis of
“stage of capital development” (defined broadly to
include such standard of living indexes as house-
hold living space, automobiles per capita, electro-
mechanical devices, and appliance saturations).
Between 1973 and 1977, energy consumption rose
at a rate of 0.5 percent annually and oil consump-
tion declined by 0.2 percent annually for the OECD
countries; this is compared to an annual energy
growth rate of 4.7 percent and oil growth rate of
4.8 percent for the non-OECD countries.

Shift in Regional Energy Shares

For the reasons outlined above, the forecast
calls for a significant shift in the distribution of
world energy consumption shares from the OECD
countries to the developing non-OECD countries.
In 1977, the shares of free world energy consump-
tion were 84 percent in the OECD and 16 percent

in the non-OECD countries. By 1990, the shares are,

forecasted to be 76 and 24 percent for the OECD
and non-OECD countries, respectively.

Table 2.11 presents regional figures for total
energy consumption in quadrillion Btu for 1960,
1978, and 1977. Also contained are corresponding

fuel shares for each of the years. Tables 2.12A and

2.12B present the energy fuel share forecasts for
1985, 1990, and 1995. Table 2.13 contains growth
rates for regional pre-and postembargo energy and
oil consumption as well as growth rates for the
midprice projection series for the 1977-90 period.
Also presented in Table 2.13 are regional
energy-GDP ratios in units of 1,000 Btu per
constant 1975 U.S dollars. These are presented for
the historical years 1960, 1978, and 1977 and for
the forecast years 1985, 1990, and 1995.

OECD Energy Market

The OECD region consumed 88 percent of total
free world energy in 1960, 84 percent in 1977, and

it is expected to consume 76 percent in 1990. The
main conclusion in the analysis for this group of
countries is (1) that energy growth between 1977
and 1990 will be very low, averaging only 1.2
percent yearly for the period and, (2) that oil
consumption is expected to decline by 0.8 percent
yearly over the same period. The main exception to
these figures is Japan’s annual growth, which is 3.3
percent for total energy and 0.9 percent for oil.

These results contrast sharply with the preem-
bargo 1960-73 period, yet they are consistent with
the postembargo 1973-77 period. High energy
growth over the preembargo period, however, was
a result of the relatively high economic growth and
declining real energy prices. In such an environ-
ment, capital stock accumulation was large be-
cause of high economic growth but inefficient
because of ‘“cheap” energy. The postembargo
period showed little stock accumulation because of
world economic recessions, but “expensive” energy
resulted in decreased utilization. The forecast
period calls for reduced economic and population
growth as well as “expensive” energy and is
expected to be a period characterized by lower
utilization and more efficient, energy-intensive
capital stocks. Significant intraregional differ-
ences exist, and the forecasts for the OECD
countries are based upon a sectoral analysis. The
sectors are transportation, residential and com-
mercial, industrial, and conversion.

Conversion Sector

In 1977, net energy consumed by the conversion
sector (primarily electric utilities) averaged 25
percent of total consumption for the OECD. In
1990, the net energy share consumed by the
conversion sector increases slightly to an average
27 percent, of which electricity generation is
expected to consume an average 25 percent on a
net basis. One of the primary reasons for the
reduction in the growth of energy demand fore-
casted for the OECD is the expected decrease in
electricity demand growth relative to historical

" rates by the final user sectors. Between 1960 and
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1977, total electricity distributed, including trans-
mission losses, rose 6.3 percent annually for the
OECD region. This contrasts sharply with the 2.6
percent annual rate expected over the 1977-90
period. Yet, electricity’s growth forecasted for the
1977-90 period is more than double the growth



Table 2.11 World Energy Consumption and Fuel Shares: History, 1960 to 1977

(Quadrliilion Btu)
1960 1973 1977
Fuel Shares Fuel Shares Fuel Shares
Total (percent) Total (percent) Total (percent)
Energy Energy Energy
Con- Con- Con-

Region or Gountry sumed Coal Oil Gas Other sumed Coal  Oil Gas Other sumed Coal Oil Gas Other
United Statesa................ 44.2 23 45 28 4 751 18 47 30 5 770 18 49 26 7
Canada.........ccoooeenvenn.n 39 14 49 10 27 8.1 8 46 20 26 8.6 8 45 18 29
Japan............ooiiiiii 3.9 48 36 1 15 1563 14 79 2 5 154 14 76 3 7
Western Europe®............. 26.9 55 35 2 8 540 19 63 10 8 540 19 58 13 10

Finland/Norway/Sweden.. 1.8 13 49 0 38 3.9 5 58 0 37 4.2 5 56 1 38

United Kingdom/Ireland... 8.0 70 29 4] 1 104 35 51 11 3 9.8 35 44 16 5

Benelux/Denmarke......... 2.7 53 47 0 0 7.3 11 67 22 0 6.8 1 60 27 2

West Germany............. 6.2 73 25 0 2 115 30 58 10 2 115 27 54 15 4

France...................... 3.7 51 35 3 i3 8.2 15 70 7 8 8.0 16 63 9 12

Austria/Switzerland........ 0.9 24 34 6 36 20 8 58 7 27 21 5 51 10 34

Spain/Portugal............. 1.0 41 41 0 18 3.0 14 70 2 14 3.5 14 68 2 16

aly......oooveiiii 2.2 14 54 11 21 6.2 5 78 10 7 6.4 6 70 15 9

Greece/Turkey............. 0.4 41 55 0 4 14 21 76 0 3 1.7 23 7 0 6
Australia/New Zealand ...... 14 54 43 0 3 29 35 50 6 9 34 34 48 9 9
Total OECDP ................. 80.4 35 42 16 7 1554 18 56 19 7 1584 18 54 19 9
Total Non-OECD®............ 10.5 31 57 6 6 250 21 60 11 8 300 19 60 1" 10

OPEC 1.7 3 75 21 1 50 1 66 30 3 6.3 [ 70 26 4

Other 88 37 53 4 6 200 25 59 7 9 238 24 58 7 1"
Total Free World®............ 90.9 35 43 15 7 1803 18 56 18 8 1884 18 55 17 10

alncludes Puerto Rico, Virgin Islands, and purchases for the Strategic Petroleum Reserve.

sNumbers may not add to totals due to independent rounding.
cBenelux countries are Belgium, the Netherlands, and Luxembourg.

Source: Based on data from U.S. Department of Energy, Energy Information Administration, Annual Report to Congress, 1979, Vol. 2, and
International Petroleum Annual, various years; Organization for Economic Cooperation and Development, Basic Energy Statistics, data tape, and
Energy Statistics, 1975/1977; and United Nations, World Energy Supplies, data tape.

expected in total energy. In addition to higher oil
prices, which influence electricity prices, lower
economic growth, and lower population growth,
the main factors contributing to electricity growth
in developed OECD countries are increased conser-
vation and appliance saturation.

Transportation Sector

In 1977, the OECD transportation sector, includ-
ing marine fuel, comprised 28 percent of total final
demand; between 1960 and 1977 this demand
increased at an annual rate of 4.3 percent. The
expected growth between 1977 and 1990 for the
total OECD transportation sector is 0.2 percent
yearly, which is well below the rate for total
energy consumption. The primary reason for the
downturn expected in this sector is the effect of
higher oil prices on this highly oil-dependent
sector. The contribution to lower total energy
growth for this sector’s low growth forecast
affects the United States more than any other
OECD country, chiefly because of the large trans-
portation share of total U.S. energy consumption.

26

Residential and Commercial Sector

In 1977, the OECD residential and commercial
sector, including agriculture and government con-
sumption, represented 31 percent of total OECD
final energy demand; between 1960 and 1977,
however, that demand increased at an annual
average rate of 2.5 percent. The expected growth
for this aggregate sector between 1977 and 1990 is
0.6 percent per year. The primary reason for the
expected outlook of low growth, in addition to
lower population and economic growth, is higher
energy prices. The fuel contributing to growth in
this sector is electricity, which, as explained earli-
er, is below historical growth.

Industrial Sector

In 1977, the OECD industrial sector, which
includes the energy sector’s own consumption and
raw materials, represented 41 percent of total final
demand; between 1960 and 1977, it increased at an
annual rate of 3.9 percent. Between 1977 and 1990,
the total OECD industrial sector is expected to rise



Table 2.12A World Energy Consumption and Fuel Shares: History and
Midprice Projections, 1985

(Quadriliion Btu)
1977 1985
Fuel Shares Fuel Shares
Total Total
Energy (percent) Energy (percent)
Con- Con-

Region or Country sumed Coal Ol Gas Other sumed Coal Oi Gas Other
United Statese................. 77.0 18 49 26 7 82.6 27 39 23 11
Canada........................ 8.6 8 45 18 29 10.0 6 38 20 36
Japan...............ooo . 154 14 76 3 7 19.7 12 64 13 11
Western Europeb.......... ... 54.0 19 58 13 10 53.3 20 48 15 17
Finland/Norway/Sweden . .. 4.2 5 56 1 38 4.7 4 44 1 51
United Kingdom/Ireland .... 9.8 35 44 16 5 9.1 35 42 17 6
Benelux/Denmarke.......... 6.8 1 60 27 2 6.5 16 48 31 5
West Germany .............. 11.5 27 54 14 5 12.0 30 43 19 8
France....................... 8.0 16 63 9 12 8.2 13 53 10 24
Austria/Switzertand ......... 2.1 5 51 10 34 2.0 8 43 12 37
Spain/Portugal .............. 3.5 14 68 2 16 3.3 10 58 4 28
faly.......................... 6.4 6 70 15 9 58 10 61 18 11
Greece/Turkey.............. 1.7 23 7 0 6 1.6 27 58 0 15
Australia/New Zealand....... 3.4 34 48 9 9 3.7 34 41 15 10
Total OECD®.................. 158.4 18 54 19 9 169.2 22 45 19 14
30.0 19 60 11 10 46.5 21 55 13 1

6.3 0 70 26 4 11.7 1 67 31 1

Other ........................ 238 24 58 7 11 34.8 28 51 7 14
Total Free Worldb............. 188.4 18 55 17 10 215.7 22 47 18 13

2Includes Puerto Rico, Virgin Islands, and purchases for the Strategic Petroleum Reserve.

PNumbers may not add to totals due to independent rounding.

Benelux countries are Belgium, the Netherlands, and Luxembourg.

Source: Data for 1977 are based on data from U.S. Department of Energy, Energy Information Administration,
Annual Report to Congress, 1979, Vol. 2, and International Petroleum Annual, 1977; Organization for Economic
Cooperation and Development, Energy Statistics, 1975/1977; and United Nations, World Energy Supplies, data

tape.

1.9 percent yearly, which is greater than the
growth for total consumption of OECD energy. Of
the various final demand sectors, the industrial
sector is the most flexible with respect to fuel
substitution, thus mitigating the impact of the
rising oil prices.

Regional Energy Balances

Regional energy balances are presented in Ta-
ble 2.14 for 1977, 1985, 1990, and 1995. Included are
forecasts of both consumption and production for
the midprice scenario and the historical data for
1977. At the bottom of each table, net energy trade
with the CPE countries and stock changes, which
include any statistical discrepancies, are presented
to balance total free world supply and demand.

Regionally, energy consumption growth in the
OECD countries is expected to drop sharply from
4.1 percent annually for the 1960-77 period to
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between 1.2 and 14 percent annually over the
1977-90 period. Because production increases fast-
er than consumption, the OECD energy imports,
while still at a substantial level, are declining over
this time frame. OECD’s consumption is expected
to rise from 158 quadrillion Btu in 1977 to 186
quadrillion Btu in 1990, whereas its production is
projected to rise from 98.4 quadrillion Btu in 1977
to 133 quadrillion Btu in 1990. Energy growth
rates in the developing countries, including OPEC,
are expected to fall very little. Although the
developing countries are starting from a relatively
low base, their share of world energy consumption
is expected to rise from 16 percent in 1977 to 24
percent by 1990. This increase in the developing
countries’ consumption is expected to offset, to a
large extent, expected increases in their produc-
tion over the forecast period. The OPEC countries
are projected to consume 24 percent of their
production by 1990, compared to 9.3 percent in
1977. The corresponding percentages for the non-



OPEC developing countries are 94 percent in 1990,
compared to 126 percent in 1977.

OECD Nuclear Power Developments

Because of the growing importance of electric-
ity consumption in almost all regions, the delayed
development of alternatives to oil-fired utility
plants is a major source of uncertainty in the world
energy market. In the United States, coal is
expected to play an increasing role in future
electric power generation, especially as a replace-
ment for oil. For many of the other OECD
countries, the moderate growth in future electric-
ity and energy demand as replacement for oil is
expected to be met mostly by nuclear generation
and to a lesser extent by natural gas and coal. The
potential levels of nuclear generating capacity for
OECD and non-OECD countries are illustrated in
Table 2.15. The other energy projections are made
using the nuclear projections as input assumptions.

Decreased demand projections, rising invest-
ment costs, waste management issues, and re-
newed public anxiety over reactor safety and

siting have prompted many governments to posi-
tion the nuclear option in a lower priority. As a
result, EIA forecasts of nuclear power are slightly
lower than those made last year. In the absence of
specific waste management policies, the Benelux
and some of the Scandinavian countries are now
reticent to commit additional reactor projects. The
Austrian public referendum in November 1978,
which denied a completed reactor an operating
license, and the recent Swedish vote for nuclear
power added great uncertainty to the ongoing
European debate. West Germany and Japan share
similar political uncertainties with a particular
lack of consensus between state and federal juris-
dictions. Of the major OECD countries, only
France possesses a clear national government
policy that is reinforced by an extensive commit-
ment of industrial resources and is the only major
program in a non-Communist country continuing
on schedule.

This national resolve is illustrated in the follow-
ing comparison: EIA forecasts that for OECD
members other than the United States taken
collectively, nuclear energy may provide 21 to 23
percent of total electricity generated by 1990

Table 2.12B World Energy Consumption and Fuel Shares: Midprice Projec-

tions, 1990 and 1995
(Quadrillion Btu)
1977 1985
Fuel Shares Fuel Shares
Total Total
Energy (percent) Energy (percent)
Con- Con-

Region or Country sumed Coal Oil Gas Other -sumed Coal Oil Gas Other
United Statese................. 89.8 29 36 22 13 97.4 34 33 19 14
Canada..............coevvins 1.3 5 35 20 40 129 4 34 19 43
Japan...........ooooiiiiiiens 23.6 13 55 19 13 29.1 15 52 19 14
Western Europe®.............. 57.3 19 46 16 19 63.3 18 45 17 20

Finland/Norway/Sweden ... 5.1 5 42 1 52 53 4 41 2 53

United Kingdom/lreland.... 9.4 31 42 18 9 10.2 29 43 19 9

Benelux/Denmarke.......... 7.3 18 48 29 5 84 20 48 28 4

West Germany .............. 12.7 31 39 20 10 13.5 31 37 20 12

France.............ocooeeennn 8.8 12 49 1 28 103 10 48 12 30

Austria/Switzerland ......... 22 8 39 16 37 2.4 8 38 18 36

Spain/Portugal .............. 3.7 9 53 6 32 4.2 8 52 8 32

aly ..o 6.1 10 58 19 13 6.7 " 56 20 13

Greece/Turkey.............. 1.9 20 56 0 24 2.2 17 55 ] 28
Australia/New Zealand....... 4.1 33 39 19 9 4.6 32 38 20 10
Total OECDP ...............0s 186.0 23 41 19 17 207.3 25 40 18 17
Total Non-OECD®............. 60.1 21 54 13 12 75.9 22 54 14 10

OPEC.........cooiviiiiinnn 15.8 0 68 31 1 20.9 0 68 31 1

other ..........c.ccovvvviii. 44.3 29 49 7 15 55.0 30 49 7 14
Total Free Worldb............. 246.1 22 45 18 15 283.2 24 43 17 16

sincludes Puerto Rico and Virgin Islands.

sNumbers may not add to totals due to independent rounding.
cBenelux countries are Belgium, the Netherlands, and Luxembourg.
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whereas in France it could represent between 58
and 68 percent of total production. Although these
forecasts are reduced from previous estimates, the
growth of nuclear power in OECD -countries,
excluding the United States, will be significant,
rising from about 11 percent of total electricity
production in 1978 to the stated level in 1990.

With the exception of Iran, where the nuclear
program virtually ceased tb exist during 1979, EIA
forecasts for non-OECD countries were essentially
unchanged from the 1978 Annual Report. The
nuclear forecast ranges in Table 2.15 reflect
economic growth in South Korea and Taiwan that
probably justify additional reactors above those
currently ordered.

Sensitivity Analysis

The high and low projection series provide a
range of possible energy futures and the middle
series provides a midrange outlook as stated.
Questions on oil price impacts or possible nuclear
moratoria can be addressed by analyzing the

results of the low-mid and the low-nuc projection
series, respectively.

One approach to evaluating the effect of a
world oil price change on the free world energy
system is the concept of the system price elasticity.
This elasticity may be approximated, for small
relative changes, by the ratio of the relative
change in quantity demanded to the relative
change in world oil price, with substitution of fuels
permitted. Such elasticities are given in Table 2.16
for three energy categories: all oil, gasoline, and
residual fuel oil. They are presented for the three
projection years, 1985, 1990, and 1995, and are
broken out by selected regions.

Based on the results of Table 2.16, the lower
gasoline elasticities for the United States, as
compared with the other regions, are an indication
of the reluctance of the U.S. drivers to forego the
use of their automobiles. The U.S. residual fuel oil
elasticity, however, rises sharply over the forecast
period, indicating a willingness of industrial users
to switch into substitute fuels. This switching of
fuels is especially true for the electric utilities. In
1990, for example, a 10 percent increase in the

Table 2.13 World Energy and Oil Consumption Growth Rates and Energy/Gross Domestic Product
(GDP) Ratios: History and Midprice Projections

Energy Growth Rate

Energy/GDP Ratios

Oil Growth Rate (1,000 Btu per constant 1975 U.S. doliars)

Midprice
Midprice Midprice
1960—- 1973- 1977- 1960- 1973- 1977-
Region or Country 1973 1977 1990 1973 1977 1990 1960 1973 1977 1985 1990 1995
United Statese....................... 4.2 0.6 1.2 45 1.7 -1.3 474 481 456 396 370 355
Canada.............................. 5.7 1.6 21 53 0.9 01 505 518 482 426 407 396
dJapan..............oo 11.0 0.2 3.3 17.9 -0.9 09 285 308 274 246 255 246
Western Europe..................... 5.5 0.0 0.5 10.4 2.2 12 286 312 289 230 223 215
Finland/Norway/Sweden ......... 6.4 1.5 1.6 7.8 0.5 0.6 266 332 331 282 274 261
United Kingdom/Ireland.......... 21 -1.5 -0.3 6.5 5.1 06 490 426 395 320 304 286
Benelux/Denmarkb. ...... ... ..... 78 -1.6 0.6 10.8 43 11 281 405 345 262 257 259
West Germany.................... 4.9 -0.1 08 1.9 -1.7 -1.6 258 269 252 211 206 201
France............................. 6.3 -0.4 0.7 1241 -3.1 12 228 251 219 176 171 162
Austria/Switzerland............... 6.5 0.5 0.3 109 2.4 1.7 171 212 218 178 174 167
Spain/Portugal.................... 85 35 0.6 13.1 28 -1.4 225 267 282 205 201 198
aly................................ 8.4 0.8 0.3 11.5 -1.8 -1.8 241 354 338 253 242 239
Greece/Turkey.................... 10.8 5.7 0.6 135 4.0 13 179 275 267 204 197 184
Australia/New Zealand ............. 5.5 4.3 1.5 6.7 3.0 01 258 283 304 258 241 225
Total OECD ......................... 5.2 0.5 1.2 7.6 -0.2 08 376 384 359 303 292 280
6.9 4.7 55 7.4 4.8 46 361 283 279 280 278 27.1
. 8.6 59 74 7.5 7.3 71 279 237 227 261 265 268
Other.............................. 6.5 4.4 49 7.4 4.1 36 383 297 298 286 282 272
Total Free World ................ ... 54 1.1 2.1 7.6 0.6 04 374 366 344 298 288 278

aincludes Puerto Rico, Virgin Islands, and purchases for the Strategic Petroleumn Reserve.

®Benelux countries are Belgium, the Netherlands, and Luxembourg.

Source: Historical estimates are based on data from U.S. Department of Energy, Energy Information Administration, Annual Report to Congress,
1979, Vol. 2, and International Petroleum Annual, various years; Organization for Economic Cooperation and Development, Basic Energy Statistics,

data tape, and Energy Statistics, 1975/1977; United Nations, World Energy Suppli

and WEFA Inc./SRI, World Economic Data Base, Fall 1979.

, data tape; Data Resources Inc., World Data, January 1979;
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Table 2.14 World Energy Consumption and Production: Midprice Scenario
Projections, 1985, 1990, and 1995

(Quadsrillion Btu)
1977 1985 1990 1995
World Oil Price (1979 dollars per barrel) 32.00 37.00 41.00
Consumption
United States® ...t 77.0 82.6 89.8 97.4
(o117 1o - VU 8.6 10.0 1.3 129
JAPAN. ...ttt e e 15.4 19.7 23.6 29.1
Western EUroOpe ..........oovurniiiiiiaiai e 54.0 §3.3 567.3 63.3
(111 Vo - P PSP 8.0 8.2 8.8 103
BAIY ..ot 6.4 5.8 6.1 6.7
United Kingdom/lreland .................coooiiiinnnnn. 9.8 91 9.4 10.2
WSt GErMaNYy ........oooiviiieiiereiieerieeereeiineriones 1.5 120 127 135
Australia/New Zealand 3.4 37 41 4.6
b 17U 0] ={o] o 2 N 158.4 169.2 186.0 207.3
OPEC ....ccoovevieennnn. 6.3 1.7 15.8 20.9
Other Countries®................... 23.8 348 443 55.0
Total ConsumplionPe ... ... ...ttt 188.4 215.7 246.1 283.2
Production
United States . .......vvviriii e 60.3 709 79.4 87.6
(o7 1,7V - VN 8.9 10.2 1.8 12.8
Japan.............. 1.8 29 3.8 49
Waestern Europe .. 235 30.3 32.0 32.7
France 1.8 2.8 3.2 3.8
taly ............ooiie 11 1.3 1.3 1.3
United Kingdom!/ Ireland 7.0 10.1 101 101
West Germany ................... 5.0 4.9 53 5.6
Australia/New Zealand 3.9 47 5.7 6.9
Total OECD ..ot aeaeaes 98.4 119.0 132.7 144.9
L] o T 67.4 59.5 66.3 80.7
Other CoUNIMIES?. ... ..ottt iiaaes 18.9 37.3 46.9 56.9
Total Productionbe. ... ....oooiiiiiiiiii 184.7 215.8 245.9 2825
Net Exports from Communist Countriess< ................... 71 11 1.0 1.4
Stock Change and Discrepancy ..............coeevvvieannn. (3.4) 0 ] 0

ancludes Puerto Rico, Virgin Islands, and purchases for the Strategic Petroleum Reserve.

bExcludes Communist countries.

cConsumption may not equal production plus net imports from Communist countries because of rounding.
4The net energy exports from Communist countries for the midprice scenario consist of coal and natural gas.
Source: Data for 1977 are based on data from U.S. Department of Energy, Energy Information Administration,
Annual Report to Congress, 1979, Vol. 2, and International Petroleum Annual, various years; Organization for
Economic Cooperation and Development, Energy Statistics, 1975/1977; and United Nations, World Energy

Supplies, data tape.

world oil price would facilitate an 8.5-percent
decrease in the use of residual fuel in the United
States but only 3.6 percent reduction for OECD as
a whole. The elasticity for OPEC exports simply
reflects the decrease in demand for OPEC oil by
non-OPEC countries as the world oil price in-
creases.

The impact on fossil energy consumption of an
increase from $27 to $37 per barrel (87 percent) in
the world real price of oil in 1990 is reflected by an
expectant overall decrease of nearly 5 percent by
OECD.

Although total energy consumption declines
with the increase in the price of oil, the consump-
tion of oil declines more sharply and is partly
replaced by other fuels. The increased price impact
is summarized as follows:
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Energy Consumption Impact of a Change

Non-U.S. OECD United States

(percent change) (percent change)
World Oil Price 37.0 37.0
Change
Fossil Energy Consumption 4.6 44
0il -124 -10.8
Gas 10.1 -28
Coal 74 29

The significant jump in the use of coal for the
OECD countries excluding the United States is
largely a result of the flexibility of foreign dual-
fired powerplants. The increase in natural gas use



Table 2.15 Foreign Nuclear Generating Capacity: Actual and Potential,

1979 to 1995
Projected
Region or Country 1978 1985 1990 1995
OECD (excluding the United States)
Australia/New Zealand...................... - —_ — _
Austria/Switzerland.......................... 1.0 29 2.9 3.849
Benelux/Denmark............................ 2.3 5.0-60 6.0 6.0-7.0
Canada...................................... 4.8 103 13.4-14.2 16.6-19.0
France........ 6.5 25.7-29.1 38.5—44.2 50.1-56.5
Germany ... ... 9.1 15.0-16.6 22.5-275 28.7-33.9
Greece/Turkey...................... — — —_ 1.0-1.6
Waly. . ..., 0.6 14 3.4-43 6.4-9.5
Japan.... ..o 10.9 17.8-195 24.5-30.9 40.846.2
Scandinavia........................ . 59 9.5 12.6-13.2 13.9-156
Spain/Portugal.............................., 1.1 7.4 9.3-13.2 13.2-17.8
United Kingdom/Ireland..................... 5.9 11.8 11.6-13.1 13.4-17.6
Subtotale ... 481 107-115 145-170 194-230
Non-OECD
Argentina....................... 0.3 0.9 1.5-21 3.3-39
Brazil..... ... —_ 0.6 1.9-3.1 3.1-5.7
India............. 1.0 1.2-15 1.9-21 2.7-3.3
South Korea . 0.6 1.8-2.7 55-74 9.3-13.5
Mexico ....... — 0.6 1.3-26 2.6-41
Pakistan...... 0.1 0.1 0.1-0.7 0.7-1.9
Philipines ................ — — 0.6 0.6
South Africa ................... — 0.9-1.8 1.8-2.7 3.7-55
Taiwan ... 0.6 3.14.0 4.9-6.7 6.7-8.7
Yugoslavia ................... —_ 0.6 0.6-1.2 12-1.8
Subtotale ... 2.6 10~13 20-30 34-49
Total OECD and Non-QECD<................. 51,0 117-128 165-200 228-280

*Gigawatts of capacity in commercial operation at the end of each forecast year.

®National and regional groupings as modeled in the EIA Internation

al Energy Evaluation System (IEES).

°Numbers may not add to totals due to independent rounding.

in these countries reflects the availability of
natural gas in Europe and the diversification
policy of Japan, which is reflected in the increased
imports of liquefied natural gas (LNG).

The nuclear moratorium case, which differs
from the midprice scenario in assuming that
nuclear plants less than 10 percent complete will
not be finished, was significant only in 1995. The
moratorium indicates an increase in demand for
OPEC oil of 0.2 million barrels per day. For the
OECD, an increase of 0.4 percent in oil consump-
tion, 6.9 percent in coal, and 0.9 percent in natural
gas is projected for 1995.

COMPARISON WITH OTHER
FORECASTS

This section provides a comparison of the cur-
rent EIA middle scenario forecast for 1990 with
the corresponding projections from the 1977 and
1978 Annual Report to Congress. In addition,
EIA’s middle forecast is compared with recent
forecasts made by others.
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In forecasting world oil markets, the EIA
methodology has evolved from one that allowed a
gap between the demand for OPEC oil and OPEC
production capacity (Annual Report to Congress,
1977) and closed the gap through an assumption of
market-clearing prices (Annual Report to
Congress, 1978) to a methodology that now main-
tains that OPEC will change its prices in accor-
dance with the market behavior and apparent
conservationist’s policies of several of its members.
Since alternative methodologies affect world oil
market forecasts significantly, the EIA and sever-
al other forecasts are significantly different.

Comparison with Previous EIA
Forecasts

Table 2.17 presents the EIA midprice projection
series from the 1977, 1978, and 1979 world oil
market forecasts of consumption and production,
by region, for 1990. The 1979 forecast of total
energy consumption for the free world is 38
quadrillion Btu below the 1978 forecast. The



forecast of oil consumption has decreased by
approximately 15 million barrels per day between
the 1977 and 1978 Annual Report: of this total
reduction, 7 million barrels was a result of higher
prices; 2 million barrels a result of higher conser-
vation; 3 million barrels, lower economic growth;
and the remaining 3 million barrels, data and
model updates. These differences are examined in
more detail in the 1978 Annual Report. The free
world oil consumption forecast for the 1979 Annu-
al Report has decreased from last year’s forecast
by approximately 16 million barrels per day for
1990. Reductions that account for most of this
decrease are 6 million barrels per day in the Other
OECD region, almost 4 million barrels per day in
the United States, and just over 3 million barrels
in the Other Countries region.

The most important factor contributing to the
decrease in free world oil consumption between
the 1978 and 1979 forecasts is the higher world oil
price projected for 1990. The price of oil in the
midprice series has increased nearly 85 percent
from $20 (restated as 1979 U.S. dollars) per barrel
in last year’s Annual Report to $37 per barrel in
the current projection. The higher price decreases
consumption both directly ard indirectly. The
indirect decrease is partly due to more effective,
nonprice conservation measures required by gov-
ernment policies. Lower economic growth projec-
tions in this year’s report also played a major role
in changing the forecast. The remaining differ-
ences in the consumption forecasts are the result
of data and methodology changes that have oc-
curred over the past 12 months.

This year’s demand forecasts for foreign coun-
tries are based on statistics for the 1960-77 period
rather than the 1960-76 period used last year, and
the U.S. data base is extended to include 1978.
Numerous improvements have been made in the
quality of the historical data series for the OECD
countries. In forecasting OECD energy demands,
individual economic activity variables were related
more directly to energy growth in each economic
sector.

In relation to the free world oil supply projec-
tions for 1990, the biggest change occurs in OPEC
production in that OPEC is predicted to produce
roughly 13 million barrels per day less that origi-
nally projected in the 1978 forecast. Despite the
sharp drop in projected OPEC production and the
sharp rise in world oil prices, the even larger drop
in free world oil consumption leads to a decline in
oil production forecasts for all other free world
areas, relative to last year’s projections.

Comparison with Non-EIA Forecasts

A number of forecasts of the world energy
situation have been published in the past few
years, with several updated to reflect changed
outlooks. Where available, the most current fore-
cast has been reviewed.

Table 2.18 presents a comparison of seven
prominent forecasts, including: '

e World Energy Outlook, Exxon Corporation,
December 1979

. Table 2.16 Sensitivity of Petroleum Demand to World OIl Price Increases

(Medium to Long-term System Elasticity®)

1985 1990 1995

Region All Ol Gasoline Residual All Oil Gasoline Residual Al Qil Gasoline Residual

United States ......... -0.33 -0.18 -0.47 -0.35 -0.22 -0.85 -0.44 -0.28 -1.42
Japan.................. -0.46 -0.44 -0.26 -0.43 -0.53 -0.39 -0.41 -0.68 -0.37
West Germany ........ -0.37 -0.44 -0.34 -0.52 -0.54 -0.41 -0.61 -0.67 -0.44
France........... e -0.29 -0.39 -0.34 0.41 -0.48 -0.41 -0.45 -0.61 -0.40
United Kingdomb. .. ... -0.58 -0.51 -0.45 -0.40 -0.60 -0.57 -0.39 -0.74 -0.47
laly .................... -0.19 -0.33 -0.24 -0.33 -0.42 -0.50 -0.36 -0.55 -0.43
OECD Total ........... -0.35 -0.28 -0.27 -0.39 -0.34 -0.36 -0.43 -0.43 -0.32
Developing Countries . -0.34 -0.34 -0.28 -0.35 -0.33 -0.34 -0.36 -0.37 -0.28
OPEC Exportse........ -0.78 - - -0.94 - - -0.98 -- -

aThe system, elasticity may be approximated (for small changes) as the relative change in quantity divided by the relative change in price, with
substitution of fuels permitted. These quantities were computed for each projection year from the projections made for two distinct projection series,

midprice (or middle) and low-mid. The low-mid series differs from the midprice only in the assumption of the world oil price.

eincludes Ireland.

cThe elasticities in this row are for demand for OPEC oil exports as opposed to demand by OPEC.
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e “World Oil Project Model,” Massachusetts
Institute of Technology (MIT) Energy Labo-
ratory, March 1980

e The Pace Energy and Petrochemical Qutlook
to 2000, The Pace Company Consultants and
Engineers, Inc., October 1979

e World Energy Study: Summary and Conclu-
sions, SRI International, May 1979

e “Non-Communist World Energy and Oil,”
Standard Oil Company of California, March
1980

e “World Energy Forecasts: 1985 and 1990,”
Shell Oil Company, April 8, 1980.

The world energy, oil consumption; and oil
production estimates are based on differing as-
sumptions about such factors as economic growth
and world oil prices. (See Table 2.18.) The average,
annual growth rate for world gross national
product varies from the Exxon estimate of 3.5
percent for 1978-2000 to the SRI estimate of 4.1
percent for 1975-2000. All forecasts assume that
world economic growth will be slower than the 5
percent annual rate for the 1965-73 period. Explic-
it in some forecasts and implicit in all forecasts is

the assumption that economic activity and, there-
fore, the demand for energy will grow at a faster
rate in the developing countries than in the
industrialized countries.

World oil price assumptions vary considerably,
depending upon whether the respective forecasts
were made before or after the doubling of OPEC
prices in late 1979. For example, the SRI forecast,
the oldest of those presented, assumes that the
price of oil measured in 1975 constant dollars
declines to $10.20 in 1980 and then increases at an
annual rate of 1.5 percent to $13.50 by the year
2000. In contrast, the December 1979 Exxon
forecast is based on an OPEC sales price of $18 in
1979 dollars. Their assumed oil prices in 1979
dollars for 1985 and 1990 are $25 and $28, respec-
tively. The EIA midprice forecast includes the
total 1979 OPEC price increases in its price
assumptions. The differences in the various price
assumptions reflect the uncertainty associated
with OPEC pricing policies. -

The most important observation from this com-
parison is the range of uncertainty associated with
the demand for OPEC oil. For the forecasts
surveyed, the overall range of consumption of

Table 2.17 Comparison with 1977 and 1978 EIA Annual Report: Midprice

Projections, 1990

Element of United Other Other Free
Comparison Statese Japan OECD OPEC Countries World®
Energy Consumption

(quadrillion Btu)

1977 Annual Report............... 109 33 <82 18 979 321

1978 Annual Report............... 103 26 <67 20 965 280

1979 Annual Report............... 920 24 ¢57 16 960 247
Qil Consumption

(million barrels per day)

1977 Annual Report............... 239 11.5 26.5 48 16.2 829

1978 Annual Report............... 19.6 7.9 211 6.4 134 68.4

1979 Annual Report............... 15.7 6.3 15.0 5.0 10.3 52.3

Other
United Non- Non- CPE Free
States Mexico OPEC OPEC Exports World

Qil Production

(million barrels per day)

1977 Annual Report............... 9.8 31 11.5 61.0 -2.5 82.9

1978 Annual Report............... 11.2 41 13.4 39.7 0 68.4

1979 Annual Report............... 9.6 4.0 12.4 26.3 0 52.3

1977 Annual Report 1978 Annual Report 1979 Annual Report

World Qil Price

(1979 dollars per barrel)......... 16.70 20.10 37.00

aincludes Puerto Rico and Virgin Islands.

vExcludes the Communist countries. Numbers may not add to totals due to independent rounding.

cIncludes only European OECD countries. Energy consumption for Australia, Canada, and New Zealand is
included in the Other Countries category.

dincludes energy consumption for Australia, Canada, and New Zealand.

CPE = Centrally Planned Economies.
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Table 2.18 Free World Energy Forecasts: Comparison of EIA Projections

with Other Projections for 1985 to 1990
(Miilion Barrels per Day of Crude Oil Equlvalent)

Consumption Qil Production
CPE

Organizational Forecasts Energy Oil OPEC Other Export
1978 Actual ... 89 50 31 18 1.0
1985 Forecasts

EIA Midprice Scenario.....................o 102 49 25 24 0

MIT (March 1880)............ooviiiii e, —_ 52 28 23 0.5

Pace (October 1979).................cooiiiiinn et 109 57 30 27 04

SRI International (May 1979)......................... 2120 a59 34 25 50.1

Standard Oil of California (March 1980) ............ 117 ©59 34 25 06’

Shell (April 1980)..........ciiiiiiiiiiiiiiiinaa. — 56 33 23 0
1990 Forecasts

EIA Midprice Scenario................................ 116 52 26 26 0

Exxon (December 1979)................cooiiiiiiii. 129 60 33 26 1.0

MIT (March 1980).............ccoiiiiiiiiennani.... 55 31 24 0

Pace (October 1979).....................oieii. ... 125 63 32 31 -0.1

Standard Oil of California (March 1980) ............ 134 v65 39 26 0

Shell (April 1980).........cocviiiiii i — 58 33 25 0

aConverted from quadrillion Btu.

Qil consumption and production are not equal because production excludes alcohol and process gains;

these are included in consumption.
CPE = Centrally Planned Economies

OPEC oil is 25 to 34 million barrels per day in 1985
and 26 to 39 million barrels per day in 1990. The
range of uncertainty in the EIA projections is
somewhat smaller, but is, in part, a result of the
differing oil prices estimated in the EIA projec-
tions and does not imply low uncertainty in the
underlying consumption or production forecasts.

SUMMARY

Forecasts of the world energy market are
uncertain. Their use should always be made in the
context of the assumptions. Much of the doubt is
caused by uncertainty pertaining to such eritical
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factors as economic growth, energy conservation,
the extent of energy resources, OPEC behavior,
and the political stability of producer countries—
especially the lack of it in the Middle East. This
assessment attempts to capture the range of this
uncertainty. Even this attempt may prove unsuc-
cessful because of the tremendous volatility that
has recently been exhibited in the world price of
oil. The extent to which this will continue in the
future is difficult to estimate. OPEC’s pricing
strategy of the recent past does not reflect a
strong, consistent pattern of behavior for quanti-
tative analysis upon which reliable forecasts can be
based.



3.

INTRODUCTION

Short-Term Energy Supply and Demand: 1980-81

projections for major energy products. The base

‘case assumes continuation of current expectations

During 1978 and 1979, the Energy Information .

Administration (EIA) published a series of Analy-
sis Reports containing short-term forecasts for
petroleum. The Short-Term Energy Outlook, Octo-
ber 1979, expanded the analysis from petroleum to
all fuels and the Short-Term Energy Outlook,
February 1980, was the first quarterly publication
of this series.!

Each section of this chapter includes both
historical and forecast data with analyses of
current trends in the data. All data, both historical
and projected, are generated from the report
writer programs of the Short-Term Integrated
Forecasting System (STIFS). The STIFS is a
computer system consisting of a national monthly
data base and a set of computer programs that
aggregate data to quarterly and annual totals and
convert input data into standard physical units and
common heat values (Btu). The STIFS provides an
integrating framework that forces consistency
between historic data and the forecasts.

Slight differences may occur between historical
data appearing in this chapter and in other
volumes or chapters of this Annual Report to
Congress. The main sources of these discrepancies
are assumptions about conversion factors for coal
‘and petroleum products and the inclusion or
exclusion of various energy items of relatively
small magnitude—such as hydrogen used in the
refining process.

Single point forecasts are not presented because
of the uncertainties inherent in the key factors
affecting energy supply and demand: economic
growth, energy prices, weather conditions, and the
way gasoline demand changes in response to price
changes. A series of forecasts reflect these uncer-
tainties as variations from a set of base-case

! Short-Term Analysis Division, Office of Integrative
Analysis, Energy Information Administration, Short-Term
Energy Outlook, October 1973, DOE/EIA-0202/1, February
1980, DOE/EIA-0202/2, (Washington, D.C.: U.S. Department
of Energy, 1979, 1980).
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for these key variables; however, the alternative
assumptions are used to generate sensitivity cases.
The purpose of the sensitivity cases is to illustrate
the range of uncertainty in the projections that
arises from the uncertainty in the assumed value
of a single key factor.

A concurrent combination of extreme values of
these variables could occur, but it would be highly
unlikely. A first order approximation to the likely
effects of concurrent variations is obtained by
combining the differential effects of the scenarios
by the root mean square (RMS) method, discussed
later.

Recent History

The decade of the 1970’s ended with uncertainty
about world oil supply, rising petroleum prices, and
discouraging economic prospects in the United
States and other major industrial countries. In
addition, the long-projected recession in the U.S.
economy now seems to be emerging. Although the
Organization of Petroleum Exporting Countries
(OPEC) increased crude oil prices and cutbacks of
crude oil exports were scheduled or threatened in
several producing countries, a world oil surplus in
early 1980 was growing. However, further disrup-
tions of oil supply, higher energy prices, and lower
economic activity are likely future combinations.
Consequently, sensitivity cases become an integral
and highly important part of the short-term
projections.

In reference to the history of the past decade,
the sequence of higher oil prices, more inflation,
world financial disequilibria, and lower economic
growth is becoming an established pattern. This
sequence suggests that the present short-term
problems are simply reinforcing adverse trends
that originated in earlier crises. It is expected,
therefore, that energy producers and consumers
will incorporate past experience in reaction to



current problems and will move the Nation further
in the direction of longer-term adjustments to the
changing energy situation.

For example, the long-overdue downturn in
motor gasoline use was actually triggered by
physical shortages in 1979, but it now appears to
reflect a more fundamental change in motorists’

purchases and automobile use. An analysis of
motor vehicle sales in the 1979 model year indi- -
cates that the composition of new car sales shifted

toward smaller, more fuel-efficient cars. Faced
with further sharp increases in the prices of

gasoline and automobiles and continuing concern

about availability of supply, motorists are likely to

continue the shift to smaller cars and to use less

gasoline.

Energy Projections

Table 3.1 shows that the declines projected for
motor gasoline use also extend to other petroleum
products. “Total petroleum products supplied” in
the base case is projected to decline from 183
million barrels per day in 1979 to 17.6 million
barrels per day in 1980 and 17.4 million barrels per
day in 1981. Distillate fuel oil in the base case,
which includes motor diesel fuel as well as indus-
trial and home heating oils, is projected down from
3.3 million barrels per day estimated for 1979 to 3.2
million barrels per day in 1980 and 1981. This
projection reflects the impact of lower economic
activity and higher prices. In the short run, the
residential use of heating oil does not change

Table 3.1 Energy Supply by Major Sources, Annual 19781981

Percentage Change

Annual Total from Prior Year
Total Energy 1978 1979 1980 1981 1979 1980 1981
(quadrillion Btu)
Domestic Production ................. 61.59 63.24 63.14 63.67 2.7 0.2 0.8
Net Imports ..............cooevevnnnnn, 16.85 16.07 14.84 14.69 4.6 -7.7 -1.0
Stock Withdrawals.................... 0.36 -0.54 -0.04 -0.22 —_ — —
Total Available ........................ 78.80 78.76 77.94 78.13 -0.1 -1.0 - 0.2
Petroleum ........................... 38.02 36.71 35.28 34.75 -34 -39 -15
Natural Gas..............coeeeennnns 20.30 20.13 20.84 20.39 0.8 35 .22
Coal ... 14.61 15.29 15.61 16.58 4.7 21 6.2
Other.......coovvevviiiiiieiininn. 6.04 5.82 6.08 6.54 -3.6 4.5 7.6
(million tons) '
Coal
Consumption........................ 644 678 699 740 6.3 3.1 59
Electric Utility .................... 481 529 551 592 10.0 4.2 74
Non-Utility. ...........oevvvnien... 163 149 148 148 86 0.7 0.0
(trillion cubic feet)
Natural Gas Consumption............ 19.87 19.71 20.59 20.13 0.8 4.5 -2.2
(billion kilowatt-hours)
Nuclear Generation................... 276 255 273 315 -7.6 71 15.4
Hydro Generation..................... 280 280 287 287 0 25 0
(million barrels per day)
Petroleum
Crude Ol Production .............. 8.70 8.51 8.55 8.38 ~2.2 0.5 -2.0
Other Liquids Supply............... 2.10 2.19 211 2.09 4.3 -3.7 0.9
Total Domestic ..................... 10.80 10.70 10.66 10.47 -0.9 0.4 -1.8
Net Imports ..........vvvvvvnnnnnnn 7.84 7.74 7.03 6.94 -1.3 -9.2 -1.3
Stock Withdrawals 0.26 -0.10 -0.10 -0.03 —_ —_— —
Total Available Product Supplied . 1890 ° 18.34 17.58 17.38 -3.0 4.1 1.1
Motor Gasoline................... 7.41 7.03 6.68 6.61 -5.1 -5.0 -1.0
Distillate Fuel Oil................. 3.43 3.30 3.19 3.23 -3.8 -3.3 13
Residua! Fuel Oil................. 3.02 279 2.54 2.31 -7.6 -9.0 -9.1
Other.......cccovveiiiiiiiinennnnn. 4.99 5.28 5.17 5.23 5.8 -2.1 1.2

Note: Historical data in this table may differ from comparable data in Volume 2 due to rounding error in
cumulating from monthly data or to alternative methods of handling data on stocks, converting to Btu, or other

similar computational factors.

36

!
i



substantially. It is not economical in most in-
stances for residential users to change furnace
equipment in response to price increases. However,
a combination of strenuous efforts to conserve,
even to the point of reducing levels of comfort, and
the use of wood and other substitute fuels could
further lower the levels of demand.

The reductions in use of residual fuel oil are
potentially much greater than for other petroleum
products because substitutes are more attractive
at current high oil prices. The base-case projection
shows the 1980 residual fuel oil demand down 9
percent from the estimated 1979 levels and the
1981 demand down a further 9 percent from 1980.

Reductions in petroleum demand are largely
reflected in imports. Total petroleum net imports
in the base case are projected to decline by 10
percent from 1979 to 1981. Foreign trade in other
fuels is small relative to oil. The projected net
imports of all energy declines by 9 percent from
1979 to 1981.

Although petroleum supply and use have de-
creased since 1978, coal production and consump-
tion are now higher. Despite forecasts of lower
economic growth, additional coal will be used in
electric power generation and total coal production
is projected to increase to 800 million tons in 1981,
Nuclear generation is also projected to increase in
" both 1980 and 1981 in the base case.

FORECAST ASSUMPTIONS

The most crucial and influential of the numer-
ous variables involved in energy projections are
those relating to economic activity, levels of
energy prices, and the severity of the weather. A
selected set of “most probable” or “normal” values
for these key variables are used to develop energy
projections for a base case. However, in view of
the high degree of uncertainty involved in fore-
casts of these major determinants, alternative
~ high and low values (assumed for each of the key
driving variables) are used in sensitivity analyses
to show likely deviations above or below the base-
case energy projections. Uncertainty about the
rrice elasticity of the demand for gasoline (the
ratio of the percentage change in quantity de-
manded to the percentage change in price for
gasoline demand) in a market characterized by
rapidly increasing prices as well as the uncertainty
in completion of nuclear plants under the threat of
safety or environmental shutdowns are also re-
flected in special scenarios.
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Base and Sensitivity Case Assumptions

Table 3.2 presents base-case values for forecasts
of economic activity, imported and domestic crude
oil prices, and the weather. Although details are
not included, the series indicate the nature of the
underlying forecasts and general trends for key
variables.

The macroeconomic forecasts for the base case
are from a modification of the Data Resources,
Incorporated (DRI) scenario identified as MAR-
CONTROL MOD 1. This forecast incorporates the
base case projections for world oil prices EIA made
for this report. The economic trend in MARCON-
TROL MOD 1 is downward after the first quarter
of 1980, which is forecast as a recession year.
However, an economic upturn in the first quarter -
of 1981 is forecast to continue with the real gross
national product (GNP) in the last quarter of 1981
expected to be 4.0 percent above the last quarter
of 1980.

Table 3.2 includes projections of imported crude
oil costs and the average cost of all crude oil to
domestic refiners through the fourth quarter of .
1981. These costs are basic elements in determin-
ing prices for specific petroleum products as
projected. The average annual cost in current
dollars of crude oil imported into the United States
is assumed to increase to $33.51 per barrel in 1980
and $36.85 in 1981, compared with an average
increase of $21.54 in 1979 and $14.57 in 1978.
Because phased deregulation of domestic crude oil
prices will raise domestic prices, the average cost
of all crude oil (foreign and domestic) to U.S.
refiners is projected to increase from $17.67 per
barrel in 1979 to $28.36 in 1980 and to $35.98 in
1981.

The severity of weather conditions is an impor-
tant factor in energy projections. The base-case
assumptions are that temperatures, measured by
population-weighted, national heating degree days
in the winter and cooling degree days in the
summer, will follow the average pattern for the
last 30 years.

For this report, the sensitivity cases have been
developed using prespecified variations from the
economic, price, and weather assumptions used in
the base case. These variations are illustrated in
Table 3.2 as alternative values for the base-case
assumptions.

In the economic sensitivity analysis, the range
of uncertainty in real Disposable Personal Income
(DPI) is assumed to be plus or minus an estimate



Table 3.2 Economic, Price, and Weather Assumptions for Short-Term Energy Projections

1978 1979
Quarter Quarter
Annual Annual
Base Case 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Economic Assumptions (billion 1972 dollars) )
Real Gross National ProductyGNP) .......... 1,368 1,395 1,407 1,427 1,399 1,431 1,422 1,433 1,440 1,432
Percent Change from
Prior Year (percent) ......................... 40 48 3.9 48 4.4 4.6 1.9 1.8 1.0 24
Prior Quarter (percent)® ..................... 1.9 8.3 35 5.6 NA 1.1 2.3 3.1 20 NA
GNP Implicit Price Deflator ..................... 1471 150.8 1535 156.7 1621 160.2 1638 1672 1706 165.5
(Index, 1972 =100) '
Percent Change from
Prior Year (percent) ......................... 6.3 7.0 7.6 8.1 73 89 8.6 8.9 89 8.8
Prior Quarter (percent) ...................... 6.3 10.6 7.2 8.7 NA 9.3 9.3 8.5 8.4 NA
Real Disposable Personal Incomes............ 957 966 976 992 972 997 993 993 995 995
Percent Change from
Prior Year (percent) ......................... 5.4 48 43 42 4.6 4.2 28 18 0.3 2.2
Prior Quarter (percent) ... 20 4.0 4.2 2.1 NA -2.1 -1.6 [ 0.8 NA
Oil Price Assumptions (U.S. dollars per barrel)
Imported Crude Oilb............................ 1450 1449 1449 1477 1457 1593 1920 24.04 26.99 21.54
U.S. Refiners’ Coste..............cvvnnininn 1218 1234 1249 1277 1245 1341 1564 1949 2212 17.67
Woeather Assumptionsd (number of degree days)
Heating Degree Days .......................... 2,834 566 84 1,718 5202 2,727 582 74 1,674 5,057
Cooling Degree Days .....................oouee 13 311 761 63 1,148 19 277 673 61 1,030

Sensitivity Assumptions

Economic Variations
Real Disposable Personal Incomes

Oil Price Variations
Imported Crude Oil
HIGR .o —
LOW .. e —_
U.S. Refiners’ Cost

Weather Variationsd
Adverse
Heating Degree Days....................... -
Cooling Degree Days....................... -
Favorable :
Heating Degree Days....................... -
Cooling Degree Days....................... -

(billion 1972 dollars)

(U.S. dollars per barrel)

sData are at seasonally adjusted annual rates.

bCost of imported crude oil to U.S. refiners, quarter and annual averages.
¢U.S. refiners’ acquisition costs of foreign and domestic crude oil, quarter and annual averages.

9Degree-day data are weighted by population.
NA = Not applicable.

Sources: Economic Forecasts: Data Resources, Inc., “'U.S. Forecast Summary,’’ February 1980. Historical Economic Data: Council of Economic
Advisors, ‘‘Economic Indicators'’ (prepared for the Joint Economic Committee, U.S. Congress), October 1979. National Climatic Center, U.S.
Department of Commerce, *‘State, Regional, and National Degree Days.”
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1980 1981
Quarter Quarter
Annual Annual
1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
(billion 1972 dollars)

1,446 1,438 1,425 1,423 1,433 1,431 1,444 1,461 1,479 1,454
1.0 1.0 -0.6 -1.2 0.1 -1.0 0.4 2.6 3.9 15
1.7 2.2 -3.6 0.6 NA 22 3.6 4.7 49 NA

1741 1795 1836 1878 1816 1919 1963 2008 205.7 198.7
8.7 9.6 9.8 9.4 9.6 9.3 9.9 9.7 9.6 9.9
8.0 8.9 9.1 9.2 NA 89 9.2 9.2 8.8 NA
991 980 990 991 990 997 1,005 1,016 1,026 1,011
-0.6 0.3 -0.3 0.4 0.5 0.6 1.5 2.7 3.6 21
-1.6 -0.4 0.0 0.4 NA 28 3.2 4.3 3.9 NA

(U.S. dollars per barrel)
3216 3317 3395 34.76 33.51 3558 36.41 37.27 38.15 36.85
2581  27.51 2917 3095 2836 3270 34.71 36.91 39.61 35.98
(number of degree days)

2,399 543 92 1,674 4,708 2,399 543 92 1,674 4,708

27 327 744 61 1,159 27 327 774 61 1,159

(billion 1972 dollars)

997 1,004 1,006 1,012 1,004 1,022 1,033 1,050 1,062 1,042

985 977 973 969 976 973 977 982 990 980
(U.S. dollars per barrel)

3432 3649 3735 38.23 3660 39.13 4006 41.00 41.97 40.54

03116 3166 3166 31.66 3154 3166 3166 3166 31.66 31.66

2712 2965 31.54 33.56 30.47 3556 37.86 40.37 4329 39.27

2522 2653 2757 28.61 2698 2955 3060 31.70 3334 31.30
(number of degree days)

2,515 —_ — 1,755 4905 2,515 — — 1,755 4,905
—_ 350 797 _— 1,235 — 350 797 — 1,235

2,283 —_ — 1,594 4512 2,283 _ — 1,594 4,512
— 304 691 — 1,083 —_ 304 691 — 1,083
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of the average percentage error from the base-case
forecasts. The average percentage errors in the
DPI is from previous DRI forecasts for similar
time periods that are applied to reflect possible
deviations from the fourth quarter 1979 data
through each quarter to the end of 1981. This error
band is illustrated in percentage terms in Table
3.2. The DPI is a key variable used in projecting
petroleum demand. ’

Crude oil price paths were estimated on the
basis of assumed variations in world oil consump-
tion and in price and production policies of the oil-
exporting countries. Because of instability in the
current world oil situation, the price paths indicat-
ed in the sensitivity assumptions show wide varia-
tions from the base-case projection, especially on
.the high side. (See Table 3.3.) _

For the weather sensitivity analysis, the
normal-level assumptions for the base case, indi-
cated by heating and cooling degree days, are
varied to reflect plus or minus one standard
_ deviation of total degree days over the season. This

assumption results in about a 5-percent variation
from normal for heating degree days during the
winter season and plus or minus about a 7-percent
variation for cooling degree days during the spring

~and summer months.

Specialized scenarios were also constructed to
reflect uncertainty in gasoline demand and startup
dates for new nuclear plants. The current, rapidly
increasing price of gasoline has created an unset-
tled market in the demand for that product. How
consumers will react to higher gasoline prices is
measured in terms of an expected price elasticity
of demand, the assumed percentage change in
demand for a 1- percent change in price. In the
base-case scenario, the 1-month price elasticity is
assumed to be -0.08 with a lagged response in
subsequent months. The overall average elasticity:
over the 12 months of 1980 is -0.15. This increasing-

" cumulative elasticity reflects the belief that the

short-term price elasticities are smaller than in the
longer term. Low- and high-demand scenarios are
specified for a price elasticity of 50 percent above

Table 3.3 Short-Term Energy Prices: History and Projections, 1978-1981

History
1978 1979
Quarter 'Quarter
Annual ‘ Annual
Energy Products 1st 2nd 3rd 4th Average 1st 2nd 3rd 4th Average
Petroleum
Gasolinesd. . ..., 61.7 62.6 65.3 66.7 64.1 70.3 81.4 950 <101.3 <87.0
No. 2 Heating Qil (retail............. 48.6 48.4 48.5 51.4 49.2 56.2 64.8 77.8 <83.9 €70.7
No. 2 Heating Oil (wholesaley........ 36.6 36.0 36.2 39.3 37.0 43.4 56.1 67.1 971.7 959.6 -
No. 6 Residual Fuel Oilef.............. 1.7 1203 11.33 1284 1198 1420 1689 20.67 924.30 919.01
Kerosene-Based Jet Fuelb............. 38.4 38.7 39.2 39.4 38.9 40.5 48.2 61.6 9703 956.2
Other
Coal (delivered to utilitiesyor .......... 105.0 1112 1105 1152 1105 1157 1218 9123.3 91259 “a21.7
Natural Gas (residentialy............... 2439 252.7 NA  288.0 2615 2972 3124 3345 493458 9322.5
Natural Gas (dselivered to
utilities)................ooien 136.2 1443 1486 1425 1429 1574 173.7 181.1 91888 9175.2
Electricity (residentialy ................. 4.00 4.44 4.50 4.36 4.31 4.15 4.69 493 d4.83 94.65

*Regular leaded gasoline at full-service pumps.

bCents per gallon.

cPreliminary.

JEstimated.

*Wholesale residual fuel oil, 0.31 percent-to-1.0 percent sulfur content.
Dollars per barrel.

9Cents per million Btu.

hAnnual projections only.

iICents per thousand cubic feet.

iCents per kilowatt hour.

Note: Projections are designed as L = Low, M =Medium, and H = High and refer to the crude oit price scenarios discussed in Section 2, Part B.
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and below the base-case elasticity. Two scenarios
have been constructed to bracket the uncertainty
in starting new nuclear plants. The base-case
scenario includes normal startups under current
law, and the low case includes a further postpone-
ment of all new openings through the forecast
period.

The method used to estimate the combined
effects of all of the uncertainties described above '
is termed the “root mean square” procedure. The
RMS procedure provides only a rough approxima-
tion of the total uncertainty because it makes the

simplifying assumptions that the sources of uncer-
tainty are statistically independent and that their
impacts are additive. Although these assumptions
clearly do not hold exactly, they are closely
approximated within the range of variables ad-
dressed in this chapter’s short-term energy projec-
tions. Low and high demands for total energy,
total petroleum, and the major petroleum products
were calculated. The RMS calculation of each
combined uncertainty range is accomplished by
taking the square root of the sum of the squares of
the individual ranges in the economy, the weather,

Table 3.3 Short-Term Energy Prices: History and Projections, 1978—1981 (Continued)

Projections
1980 1981
Annual Annual
Energy Products Scenario 1st 2nd 3rd 4th Average 1st 2nd 3rd 4th Average
Petroleum
Gasolinea®. ........................ L 1160 1271 1350 1376 1288 1402 1428 1457 149.8 144.6
M 1160 1280 1396 1454 1365 1519 1584 1657 175.2 162.8
H 1215 141.0 183.3 161.0 1442 1695 178.0 187.6 199.3 183.6
No. 2 Heating Oit (retall)....... L 92.7 96.6 99.3 101.6 97.5 1040 1063 109.0 1127 108.0
. M 94.1 100.1 1050 109.9 1023 1151 1204 1266 133.9 124.0
H 95.8 1058 1118 1176 1078 1238 130.3 1376 146.1 134.4
No. 2 Heating Oil (wholesale) .. L 80.1 84.1 86.8 89.1 85.0 91.5 93.8 96.5 100.2 95.5
M 81.5 87.0 91.6 96.2 89.1 101.0 106.1 111.8 118.9 109.4
H 83.2 924 979 1033 942 109.0 1150 1218 129.8 1189
No. 6 Residual Fuel Qilcd ... .. L 2122 20.84 2051 21.05 2091 2293 21.74 21.40 21.98 22.01
M 2521 26.14 2680 28.01 2654 2999 3029 31.16 32.74 31.05
H 29.64 33.29 3471 36.34 33.50 3796 39.60 41.48 43.66 40.67
Kerosene-Based Jet Fuelb....... t 78.7 82.7 854 87.7 83.6 90.1 924 95.1 98.8 94.1
M 80.1 85.6 90.1 94.7 87.6 994 1045 1102 117.2 107.8
H 81.8 90.9 864 101.7 927 1073 1132 1200 127.9 171
Other
Coal (delivered to utilities)e!. ... L 1276 1305 133.7 137.2 132.2 1408 1444 1482 152.1 146.4
M 1289 1321 1356 1393 134.0 1431 1471 1511 155.3 149.2
H 1304 1337 1375 1415 1358 1456 1499 1543 158.8 152.2
Natural Gas (residential®........ L 3380 349.8 3615 3738 35857 3855 3976 4101 4235 404.2
M 3557 368.2 3805 3934 3745 4058 4186 431.7 445.8 4255
H 3735 386.6 3996 413.1 393.2 4261 4395 4532 468.1 446.8
Natura! Gas (delivered to
utilities)*.....................L L 1858 193.6 2014 209.6 197.6 217.6 2257 234.2 243.2 230.2
M 1957 203.8 2120 2206 2080 2290 2376 2466 256.1 2423
H 2053 2140 2226 2317 2184 2404 2495 2588 268.9 254.4
Electricity (residentialy........... L 4.56 4.88 5.02 4.86 4.83 4.93 5.21 5.38 5.20 5.18
M 4.82 5.14 5.35 5.19 5.12 5.37 5.62 5.88 5.70 5.64
H 5.1 549 5.76 5.57 5.48 5.85 6.08 6.41 6.20 6.14

*Regular leaded gasoline at full-service pumps.

sCents per gallon.

°Wholesale residual fuel oll, 0.31 percent-to-1.0 percent sulfur content.
¢Dollars per barrel.

*Cents per million Btu.

fAnnuat projections only.

9Cents per thousand cubic feet.

hCents per kilowatt hour.

Note: Projections are designed as L = Low, M = Medium, and H = High and refer to the crude oil price scenarios discussed in Section 2, Part B.
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the level of price, and, for gasoline, the degree of
demand response to changes in prices.

ENERGY PRICES

Table 3.3 presents energy price projections on a
‘national average basis expressed in current dol-
lars. All applicable taxes are included in the
projections to the same extent that they are
included in the historical data that EIA publishes.
Generally, petroleum product prices are projected
to increase because of higher crude oil costs and
increases in gross margins by refiners and market-
ers.2

Price projections for petroleum products, except
gasoline and residual fuel oil, are based on a
straight cost pass-through of increased crude oil
costs and three sets of assumptions regarding
refiners’ and marketers’ gross margins.® Gasoline

price projections are adjusted to account for the

effects of the new fee for crude oil imports and its
impact on gasoline prices as well as the gasoline
“tilt” regulations. Residual fuel oil prices are
assumed to be lower because of increased revenues
from gasoline and a very soft market for heavy
fuel oil. To the extent that market conditions and
price regulations permit, prices could increase
above these projections in a period of shortage or
in response to unusual short-term .increases in
demand. In a surplus situation, market conditions
might not sustain a full cost pass-through to
consumers. Consequently, prices might not reach
the levels forecast in this table.

Crude Oil Price Assdmptions

This report bases price projections on expected
changes in refiners’ crude oil costs, along with the
escalation of other costs in the refining and
distribution of petroleum products. Crude oil costs
reflect both changes in world oil prices and
changes in the price of domestic crude oil under
the phased decontrol program as domestic crude oil
prices move toward world price levels.

" The methodology used to estimate world oil

2 Refiners’ margins are defined as the difference between
refiners’ crude oil costs and refiners’ prices, but marketers’
margins are defined as the difference between the cost of
acquiring their products and their selling price. Margins include
profit, labor, and other nonproduct costs.

3 See section “Projections of Petroleum Product Prices”
below.
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prlces is to simulate a number of international '
scenarios and to construct three oil price paths
over time (low, middle, and high). This methodolo-
gy is fully discussed in Chapter 2. As explained in
that chapter, the variables addressed in the inter-
national oil scenarios performed by EIA’s Interna-
tional Energy Analysis Division include:

e Demand in foreign countries

e Production in OPEC and non-OPEC countries
o Disruptions in oil supply

o Net imports of oil to the United States.

The Department of Energy’s (DOE) Office of
International Affairs provided the foreign oil
supply projections. The most current OPEC price
projections are rather pessimistic, reflecting the
substantial changes in the supply outlook that
have occurred since the 1979 Iranian revolution.
The clear implication of these supply estimates is
to project future world oil prices at a sharply
higher rate.

The term “world oil price” refers to the refiners’
acquisition cost of imported crude oil delivered to
the United States with import fees excluded.
Import fees on crude oil were suspended on April
1, 1979. A $4.62 per barrel fee was imposed as of
March 15, 1980, and only gasoline prices were
affected. The projections on crude oil pnces,
therefore, do not include the fee, but its impact is
incorporated in the gasoline price projections.
However, the fee is currently in litigation. An
injunction has been issued preventing the fee from

being extended to gasoline prices and the final

outcome is uncertain as of this writing.

Table 3.2 provides quarterly historical and pro-
Jjected refiners’ acquisition costs of imported crude
oil and the composite costs of imported and
domestic crude oil. Domestic crude oil prices are
projected to increase under the announced sched-
ule for phased decontrol. Phased decontrol was
liscussed in the August 1979 EIA Analysis Report,
Projections of U.S. Petroleum Supply/Demand by
Quarters Through 1980, AR/1A/79-37, as well as
in the October 1979 and February 1980 editions of
the Short-Term Energy Outlook. These documents
should be consulted for details on the phased
deregulation of crude oil.

Projections of Petroleum Product
Prices

Projections of product prices are based on
changes in crude oil costs (both domestic and



imported) and refiners’ and marketers’ margins,
The price projections (expressed in current dol-
lars), shown in Table 3.3, are based on alternative
assumptions regarding world oil prices, as dis-
cussed above. The projections assume a dollar-for-
dollar transmittal of crude oil cost increases as
well as increases in refiners’ and marketers’ mark-
ups. Markups of product prices in these projections
are assumed to range from no increase in the low-
price case to increases with general inflation (as
measured by the GNP implicit price deflator) in
the midprice case and to increases 1.5 times that of
general inflation in the high price case. (See Table
3.2.) Increases in margins are measured from a
base month of September 1979 for gasoline and
from August 1979 for all other products. Two
exceptions to these general cases follow:

o Refiners’ gasoline markups are determined
by their allowable nonproduct costs, which in
turn are determined by average nonproduct
costs for all refined products and by gasoline
yields. Price regulations allow refiners to pass
a more than volumetrically proportionate
amount of their nonproduct cost through to
gasoline prices, depending upon yields. These
price increases can exceed the general rate of
inflation.

Retailers’ price markups in the middle and
high cases on gasoline purchased from refi-
ners and jobbers are assumed to escalate over
the forecast period, which are consistent with
new regulations governing gasoline retail
margins. These regulations allowed a 154
cents per gallon margin for retailers of
gasoline through 1979 and a 16.1 cents per
gallon margin through the first half of 1980.
Under the regulations, future margin in-
creases will be allowed with inflation.

In general, the methodology is consistent with
the DOE regulations concerning petroleum prod-
uct prices. Of the major refined petroleum prod-
ucts, only gasoline remains under mandatory price
and allocation controls. Depending on market
conditions, prices for the other petroleum products
could exceed these projections. Higher prices of
gasoline could result if the underlying costs are
higher than have been assumed or if refiners
utilize their available cost “banks.” (See Table 33)

The combinations of different world oil price
assumptions and gross margin assumptions have a
significant impact on product prices, as Table 3.3
indicates. Crude oil costs to refiners are projected
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to increase between 26.7 and 50.4 cents per gallon
over the forecast period. The remaining increases
in gasoline prices are due to the expected increases
in refiners’ and retailers’ margins and to the
effects of the gasoline “tilt” regulations. In the
middle and high cases, refiners are allowed to
increase gasoline prices at the expense of their cost

“banks” or unrecouped costs. The banks, which

have increased significantly since the inception of
the “tilt” regulations, are allowed to be totally
depleted in the high price case and partially de-
pleted in the midprice case.

Retail prices for No. 2 heating oil are projected
to range from 112.7 to 146.1 cents per gallon by the
fourth quarter of 1981. Favorable weather could
reduce demand during the winter, resulting in
decreasing margins for heating oil and price
increases more closely aligned with the underlying
increases in crude oil costs. The projections repre-
sent increases from 28.8 to 62.2 cents per gallon
over the forecast period (1980-81), lower than the
projected increases for gasoline because of the
“tilt” regulations discussed above. However, they
still reflect increased ‘crude oil costs and refiners’
and retailers’ margins.

Average wholesale prices for No. 6 residual fuel
oil are projected to range from $21.98 per barrel to
$43.66 per barrel for the fourth quarter of 1981.
This wide range represents the market status of
residual fuel oil as a “swing” product in consump-
tion by electric utility generating plants and
industrial natural gas consumers.

SUPPLY AND DISPOSITION OF
TOTAL ENERGY

Energy Use

Total gross energy requirements in the United
States are projected to decline from 78.8 quadril-
lion Btu in 1979 to 77.9 quadrillion Btu in 1980 and
increase slightly to 78.1 quadrillion Btu in 1981
under the base-case projections. The decline in
1980 reflects the effects of slower economic
growth with the real GNP essentially unchanged
from the estimated 1979 level. In the same base-
case forecast, real DPI is projected to decline by
0.5 percent in 1980 and to increase by 2 percent in
1981. The DPI is generally considered better than
the GNP as an indicator of consumer purchases of
specific energy products such as motor gasoline
and home heating oil.



Estimates of total energy requirements for this
report were aggregated from the projections of
demand for specific products, as opposed to the
alternative technique of projecting gross totals
and sharing these downward among specific sub-
groups. It is instructive, however, to compare the
aggregated totals of projected energy use with the
GNP forecasts rather than the DPI because this
comparison has conventionally been made by other
organizations. Table 3.4 provides a comparison of
annual data for the GNP and energy consumption,
as projected for 1980 and 1981,-along with actual
_data from 1973 through 1979.

In each year from 1978 to 1979, the
energy/GNP ratio (thousand Btu per real dollar of
GNP) has declined, implying that the trend is
toward more efficient use of energy in the U.S.
economy. The decline in that ratio for the 6-year
period, 1973-79, is projected to continue in 1980
and 1981. o

Table 3.5 presents the quarterly and annual
projections of energy supply and use through 1981.
This table is organized to aggregate the total"
supply of energy (in equivalent heat values) avail-
able to meet national requirements. Total domestic
production plus net imports (net of exports) repre-
sent the total gross supply available in any period.’
The withdrawals from primary stocks (additions to-
supply for consumption) are also included to
_calculate a total primary supply. The disposition of
this total is divided between nonutility and utility
uses, with the utility portion further divided

among utility generation of electricity (at the
thermal value of electricity 3,412 Btu per kilowatt
hour [kWh]), utility conversion losses, and addi-
tions to utility fuel stocks. An intermediate series
designated as “total net energy” represents the
amount consumed either as fuel, raw materials for
direct use, or utility-generated electricity. Electric-
ity conversion losses and stock changes are added
to account for disposition of total primary supply.
The supply and disposition data are balanced in
each designated period with any miscalculations in
conversion or statistical differences shown as
discrepancies.

The projected declines in energy use are mainly
in petroleum products, especially motor gasoline
and residual fuel oil used in generating electricity.
The continuing shift to coal-fired generation re-
flects not only the preponderant role of coal in the
additions to new utility capacity, but also the
persistent replacement of oil by coal at existing
stations.

Energy Supply

The greater reliance on coal and the decline in
oil use allows domestic energy production to
increase during the forecast period, while imports
(principally petroleum) decline. While total domes-
tic energy production increases, a relatively small
decline in domestic production of crude oil and
natural gas occurs. Consequently, most of the
decline in oil use is reflected in lower imports. In

Table 3.4 Annual Changes in Real GNP and Energy Consumption

Energy Consumption

Ratio:

Real GNP (quadrillion Btu) Gross Energy/GNP
Billions  Annual Electric Annual Thousand Bt
1972 Percent Total ~ Utility Total Percent u/
Year Dollars  Change Nets Lossb Gross Change GNP 1972 dollars
1,235 55 60.7 13.9 74.6 4.2 60.4
1,218 -1.4 58.7 141 728 24 59.8
1,202 -1.3 56.3 14.4 70.7 -2.9 58.8
1,273 59 59.3 15.2 74.5 5.4 58.5
1,340 53 60.4 16.1 76.5 2.7 57.1
.. 1,399 44 62.1 16.7 78.8 3.0 56.3
1979 1,432 24 61.7 171 78.8 0.0 55.0
Projected
1980................ 1,433 ‘0.1 61.2 16.8 77.9 -1.0 54.4
1981.......ccaal, 1,454 15 60.9 17.2 78.1 0.3 53.7

sincludes “‘errors or omissions’* in historical data.
bincludes changes in utility fuel stocks.

Sources: GNP—Council of Economic Advisors, Economic Indicators, November 1979, prepared for the Joint
Economic Committee. Energy data—U.S. Department of Energy, Energy Information Administration, Monthly

Energy Review, December 1979.
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1977, the record year for imports, total net imports
were equivalent to 23.6 percent of total primary
energy supply. In the projections for the base case,
this percentage falls to about 19 percent of the
total in 1980 and just below 19 percent in 1981.

Although this reduced reliance on imports is
caused by a number of elements, one outstanding
factor is the growing importance of electricity,
which allows domestic coal and, to a lesser extent,
nuclear power to account for a growing portion of
the total energy. Domestic production of coal and
nuclear power were equivalent to 23.3 percent of
the total primary energy supply available for
domestic use in 1978. In 1979, that percentage
increased to 26 percent; it is projected to be 26.8
percent in 1980 and 27.8 percent in 1981.

Sensitivity Analysis

Table 3.6 presents a summary of the incremen-
tal effects on all fuels and energy forms when the
key driving variables change. The impacts of
changes in the key driving variables are shown
separately and then combined by the RMS proce-
dure to approximate the changes in total energy
use in two extreme scenarios, expressed as high
and low demand.

Total gross energy demand (projected for 1980
and 1981 at 77.9 and 78.1 quadrillion Btu, respec-
tively) varies from approximately 1 to 2 quadril-
lion Btu above or below the base case. The range in
demand from 76.9 to 78.7 quadrillion Btu in 1980
and from 76.5 to 79.7 quadrillion Btu in 1981
indicates probable maximum and minimum effects
for all variables.

ELECTRICITY

The annual rates of increase in total electrical
generation for 1980 and 1981 are predicted to be
3.2 percent and 2.8 percent respectively, considera-
bly less than the 4.8-percent average rate experi-
enced during the past decade. (See Figure 3.1 and
Table 3.7.) This lowering of the growth rate
reflects the steady increase in the cost of electric-

capacity reported to DOE by the electric utility
industry and in the expected commercial operation

-dates of new coal plants.

Gas-fired generation is projected to decline at a
decreasing rate for 1980 and 1981. Oil-fired gener-
ation declines by 15.4 percent from 1979 to 1981.
The decrease of gas-fired and oil-fired generation
during the 2-year period is due to the opening of
new coal-fired baseload plants in 1980 and the
large increase in nuclear generation in 1981,

Generation of electricity by nuclear and coal-
fired generating plants is estimated by using
current and planned capacity additions and histori-
cal information on operating rates. (See Table 3.7.)
Coal-fired plant capacity is expected to increase by
15,852 megawatts (MW) in 1980. An additional
11,802 MW of capacity is scheduled to be com-
pleted by 1981.

Coal-fired generation is projected by assuming
that all of the new coal plants will operate to meet
baseload demand. Coal plants shall begin produc-

.ing electricity 2 months prior to their scheduled

commercial operation dates and operate at a
30-percent capacity factor during this testing
phase. Once commercial operation begins, a
50-percent capacity factor is assumed for the
commercialized year with a 60-percent capacity
factor thereafter. As a result of these assumptions,
coal-fired generation is expected to increase by 4.7
percent in 1980 and by 7.3 percent in 1981.

Only four new nuclear units are scheduled to
come into full commercial operation in 1980 under
currently announced regulatory conditions (i.e.,
licensing resumption in spring 1980).4 These four
units, totaling nearly 4,300 MW of capacity, are
essentially complete and probably would have been

licensed by January 1980 except for the licensing

ity because of increased fuel and capital costs,

which result in part from environmental controls.

Coal-fired generation projected for 1980 is
approximately 2.2 percent lower than that report-
ed in the February 1980 projection. This projection
is due to a revised total of the available coal-fired
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suspension initiated last May. In view of the
current situation, the earliest date that these four
units could be licensed is May 1980. An additional
five units totaling 5,000 MW could be licensed
during the remainder of the year. A new capacity
of 7,390 MW is scheduled for 1981.

Nuclear generation is projected to reach 273.4
billion kWh during 1980. The 1979 nuclear genera-
tion shows a 7.6-percent decline from 1978, reflect-
ing regulatory shutdowns, extended refuelings,
and major equipment replacement. The 1980 pro-
jection is 7.0 percent higher than the 1979 level,
reflecting almost no change from the 1978 level.

4 Salem 2, North Anna 2, Sequoyah 1, and Diablo Canyon 1.



Table 3.5 Quarterly Supply and Disposition of Total Energy

(Quadriliion Btu)
1978 1979
-Quarter Quarter
Base Case 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Supply
Productions '
Petroleumb ......................L. 5.02 521 5.26 5.25 20.74 5.07 510 5.15 5.17 20.48
Natural Gas ...................... 5.02 4.84 4.82 4.84 19.52 4.90 4.77 4.70 4.87 19.23
[ o7 - T PN 2.01 4.55 412 4.67 15.35 4.05 4.62 4.40 4.70 17.76
Nuclear .............. 0.76 0.65 0.78 0.79 2.98 0.84 0.53 0.72 0.66 2.75
Hydroelectrice 0.75 0.83 0.71 0.64 2.93 0.75 0.83 0.66 0.68 292
Geothermat and Other?.......... 0.02 0.01 0.02 0.02 0.07 0.02 0.02 0.02 0.03 0.09
Subtotal..............ooeinnnenn, 13.58 16.09 15.711 16.21 61.59 15.63 15.87 15.64 16.10 63.24
Net Imports
Crude Oif .........cooiiviiinnnnen. 3.08 3.00 3.33 3.39 12.80 3.17 3.17 3.29 3.28 12.91
Other Petroleum.................. 111 0.90 0.95 0.99 3.95 1.07 0.79 0.78 0.91 3.55
Natural Gas (Dry)................ 0.25 0.22 0.20 0.25 0.91 0.26 0.24 0.23 0.28 1.01
Liquefied Natural Gas ........... -0.01 0.00 0.01 0.03 - 0.03 0.04 0.06 0.06 0.03 0.19
Coal and Coke................... -0.03 -0.27 -0.23 -0.37 -0.89 -0.27 '-0.43 -0.44 -0.52 -1.67
Electricity ................oociiiin 0.01 0.01 0.01 0.01 0.06 0.01 0.01 0.01 0.01 0.06
Subtotal................oeiinnnlt 4.42 3.86 4.27 4.31 16.85 4.28 384 3.94 4.00 16.07
Primary Stocks
Net Withdrawals.................. 2.25 -0.75 -1.36 0.22 0.36 212 -1.04 -1.56 0.07 -0.54
Total Primary Supply ................. 2025 1920 1862  20.74 78.80 2204 1868 18.02  20.03 78.76
Disposition
Nonutility Uses
Petroleum.................c.euuee 8.85 8.19 8.21 8.84 34.09 9.16 8.05 8.00 8.53 33.74
Natural Gas®...................... 5.89 3.43 2.9 4.55 16.79 5.76 3.39 2.81 4.39 16.34
! 0.38 1.12 0.93 1.21 3.64 0.87 1.01 0.95 1.05 3.88
Nonutility Etectricity' ............. 0.02 0.02 0.02 0.02 0.09 0.02 0.02 0.02 0.02 0.09
Subtotal..................oienlt 15.14 12.76 12.07 14.63 54.60 15.81 12.47 11.77 13.99 54.04
Electricity by Source
Petroleum 0.39 0.26 0.30 0.30 1.25 0.32 0.23 0.25 0.26 1.06
Natural Gas - 0.22 0.26 0.32 0.23 1.04 0.23 0.28 0.34 0.27 1.12
Coali....... 0.76 0.79 0.92 0.86 3.33 0.90 0.88 0.96 0.93 3.67
Nuclear ...............c..ooe. . 0.24 0.21 0.25 0.25 0.94 0.27 017 0.23 0.21 0.87
Hydroelectric ............... N 0.25 0.27 0.23 0.21 0.96 0.25 0.27 0.21 0.22 0.95
Geothermal and Other . 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01
Subtotal.......................... 1.86 1.79 2.03 1.86 7.53 1.98 1.82 2.01 1.89 7.70
Total Net Energy ..................... 17.00 14.55 14.10 16.48 62.13 17.79 14.30 13.78 16.88 61.74
Electric Utility Adjustments
Conversion Loss and Plant Use 3.96 3.72 4.28 3.89 15.85 4.23 3.82 4.27 3.98 16.31
-1.29 0.77 0.10 0.15 -0.26 -0.25 0.44 0.07 0.42 0.68
2.67 4.49 4.38 4.05 15.59 3.99 4.26 4,34 4.41 16.99
0.58 0.17 0.13 0.21 1.09 0.26 0.12 -0.09 -0.25 0.03
Total Disposition...................... 20.25 19.20 18.62 20.74 78.80 22.04 18.68 18.02 20.03 78.76

sincludes crude oil and lease condensate, natural gas liquids, hydrogen, input to oil refineries.
®Dry natural gas.
cIncludes utility and industrial production.
dIncludes wood, waste, and other vegetal fuels used to generate electricity.
*Includes natural gas used as refinery fuel.
This category currently contains only nonutility hydroelectric power.
_ Note: Historical data in this table may differ from comparable data in Volume 2 due to rounding error in cumulating from monthly data or to alternative
methods of handling data on stocks, converting to Btu, or other modes of computation.
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1980 1981
Quarter Quarter
1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Totat
5.15 5.14 513 511 20.52 5.00 5.03 5.03 5.02 20.08
492 472 4.69 4.72 19.04 4.77 4.70 4.58 4.77 18.82
3.98 4.38 4.29 4.90 17.55 4.35 3.40 5.04 5.50 18.29
0.71 0.67 0.78 0.79 2.94 0.83 0.78 0.89 0.89 3.40
0.78 0.81 0.71 0.68 2.99 0.78 0.81 0.711 0.68 2.99
0.02 0.02 0.02 0.02 0.09 0.02 0.02 - 0.02 0.03 0.09
15.55 15.74 15.63 16.22 63.14 15.76 14.74 16.28 16.89 63.67
3.19 2.74 3.08 2.99 12.01 2.67 2.9 3.31 2.98 11.87
0.93 0.61 0.71 0.70 2.94 0.81 0.60 0.73 0.69 2.84
0.35 0.34 0.33 0.35 1.38 0.37 0.34 0.34 0.36 141
0.05 0.07 0.07 0.07 0.27 0.08 0.08 0.08 0.08 0.33
-0.31 -0.54 -0.47 -0.49 -1.81 -0.34 -0.46 -0.51 -0.53 -1.83
0.01 0.01 0.01 0.01 0.06 0.01 0.01 0.0t 0.01 0.06
4.22 3.24 3.74 3.64 14.84 3.60 3.49 3.98 3.61 14.69
1.16 -0.44 -1.32 0.56 -0.04 1.47 -0.73 -1.57 0.61 -0.22
20.94 18.54 18.04 20.42 77.94 20.84 17.50 18.69 21.11 78.13
8.40 7.72 7.65 8.06 31.82 8.20 7.73 7.75 8.16 31.84
5.70 3.79 2.96 491 17.36 5.51 3.68 2.83 5.02 17.04
0.88 1.04 .0.88 1.22 4.02 0.90 0.95 0.88 1M 3.84
0.02 0.02 0.02 0.02 0.09 0.02 0.02 0.02 0.02 0.09
15.01 12.57 11.51 14.21 53.30 14.63 12.38 11.48 14,32 52.81
0.29 0.22 0.28 0.25 1.04 0.26 0.19 0.23 0.20 0.88
0.23 0.28 0.36 0.24 1.1 0.22 0.27 0.36 0.23 1.07
0.93 0.92 1.02 097 3.84 0.99 0.98 1.10 1.05 412
0.22 o1 0.25 0.25 0.93 0.26 0.25 0.28 0.28 1.08
0.25 0.27 0.23 0.22 0.98 0.25 0.27 0.23 0.22 0.98
0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01
1.93 1.90 215 1.94 7.92 1.99 1.95 2.21 2.00 8.14
16.94 14.46 13.65 16.15 61.21 16.62 14.33 13.68 16.31 60.95
4.09 4.00 4.54 410 16.73 4.20 4.1 4.65 4.20 1717
-0.11 0.12 -0.15 0.21 0.07 0.01 -0.88 0.28 0.55 -0.04
3.98 412 4.39 4.31 16.80 4.21 3.23 4.93 4.76 17.12
0.01 -0.04 0.00 -0.04 -0.07 0.01 -0.06 0.07 0.04 0.06
20.94 18.54 18.04 20.42 77.94 20.84 17.50 18.69 S21.11 7813
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Table 3.6 Total Energy Demand: Base Case and Scenario Differentials

(Quadriilion Btu)
1980 1981
Quarter Quarter

Scenario Cases 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Gross Energy Consumption

Base Case............c.ccoiviinnn.. 20.94 18.54 18.04 20.42 77.94 20.84 17.50 18.69 2111 78.13
Price Sensitivity

High Price ..................co.. -0.08 -0.21 -0.23 -0.30 -0.82 -0.30 -0.28 -0.28 -0.39 -1.24

Low Price..........ccoevniiiniiiie 0.09 0.12 0.12 0.23 0.56 0.28 0.25 0.32 0.44 1.29
Weather Sensitivity

Favorable Weather ................. -0.06 -0.05 -0.11 -0.10 -0.32 -0.10 -0.04 -0.08 -0.08 -0.30

Adverse Weather................... 0.07 0.00 0.06 0.06 0.19 0.10 0.00 0.06 0.06 0.22
Economic Sensitivity

High Economics .................... 0.03 0.07 0.09 0.13 0.31 0.16 0.17 0.1 0.24 0.78

Low Economics..................... -0.03 -0.12 -0.14 -0.17 -0.46 -0.17 -0.21 -0.27 -0.26 -0.51
Motor Gasoline Price

Elasticity Sensitivity

High Elasticity ...................... -0.03 -0.10 012 -0.12 -0.37 -0.10 -0.14 -0.14 -0.15 -0.53

Low Elasticity....................... 0.03 0.05 0.07 0.08 0.23 0.1 0.1 0.10 0.12 0.44

"High Demand ....................oel 0.12 0.15 0.18 0.28 0.71 0.36 0.32 0.40 0.52 1.59

Low Demand.......................... -0.11 -0.27 -0.31 -0.38 -1.06 -0.37 -0.38 -0.42 -0.50 -1.66

Note: See Tables 3.2, 3.3, and 3.4 for assumed changes in key variables for price, weather, and economic sensitivities.

Table 3.7 Quarterly Supply and Disposition of Electricity
(Biillon Kilowatt-Hours)

1978 1979
Quarter Quarter
Base Case 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Generation
Coal .....oovviiiiiiiii 22220 230.79 270.08 252.67 975.74 26494 25743 28146 271.15 1,074.98
Petroleum ........................... 114.46 75.47 88.06 87.10 365.09 93.82 66.44 74.38 68.88 303.52
Natural Gas......................... 64.95 77.03 95.03 68.37 305.38 68.86 81.00 101.05 78.61 329.52
Nuclear.............cooeeeeiiiin... 70.11 60.18 72.79 73.31 276.40 78.04 49.51 66.83 61.02 255.40
Hydroelectric........................ 71.91 79.18 67.82 61.51 280.42 7225 79.32 63.00 65.27 279.83
Geothermal and Other............. 0.93 0.62 0.89 o.88 3.32 0.99 1.04 1.12 1.23 4.39
Total Production.................... 54453 523.29 594.67 543.84 220633 57890 53474 587.85 546.16 2,247.64
Total Net imports 4.93 4.99 5.04 5.04 20.00 493 4.99 5.04 5.04 20.00
T&Dloss........... 43.62 65.15 58.42 55.55 222.74 47.38 57.04 52.66 50.47 207.54
Total Disposition (sales) ........... 505.84 463.13 541.29 493.33 2,003.58 53645 48269 54023 500.73 2,060.10

*T & D Loss = Transmission and distribution losses and other adjustmentsE for .torecasied perlot-i; T & D Loss is assumed to be 9 pe-rce-r{t of total
production. . .
Note: The following table describes the oil- and gas-fired generation, and the nuclear generation of the low nuclear case.

85.02 63.44 84.53 77.80 310.79 80.48 60.88 77.99 69.56 288.92
67.90 82.73 104.60 71.56 326.79 67.48 8233 104.60 70.03 324.44
65.62 62.09 70.82 68.33 266.86 70.28 62.70 71.45 69.33 273.66
Total Production.................... 566.90 55573 628.78 56892 2,320.33 58270 57122 64631 584, 78 2,385.02
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Nuclear generation is projected to increase by
over 15 percent in 1981.

Sensitivity Analysis

It is assumed that changes in electricity genera-
tion because of alternative weather and prices of
energy projects will be reflected only in the utility
use of petroleum and natural gas. Nuclear, geo-
thermal, and coal-fired production are constant
across all cases because these facilities are used
primarily for base load generation. Table 3.8
presents the differences in electricity demand
between the base case and each sensitivity case.
Figure 3.1 shows total generation, 1978-81,and the
high- and low-demand cases for the forecast
period.

In the low price case, the 1980 demand increase
is accompanied by an increase in oil-fired produc-
tion and a reduction in gas-fired production. This
shift is the result of oil being economically more
attractive than gas. However, the high price case
shows that the opposite occurs: oil-fired produection
is lower, but gas-fired production is higher than in
the base case.

Adverse weather increases the 1980 total gener-

ation by 22.6 billion kWh and increases the oil-

fired and gas-fired production by 6.9 and 04
percent, respectively, over the base case. Favorable

weather conditions reduce the 1980 total genera-
‘tion by 22.4 billion kWh and decreases the oil-fired
and gas-fired production by 6.6 and 0.7 percent,
respectively.

The low nuclear case, shown in the note on
Table 3.7, assumes nuclear generation to be much
lower than the base case because of delays in the
1980 and 1981 new plant openings and startup
problems. The total demand for electricity was
kept the same in both the base case and the low
nuclear case. As a result, oil-fired and gas-fired
production increased in 1980 and 1981 to account
for the loss of nuclear generation.

Supply of Resources

Table 8.9 summarizes the energy resources,
consumed quarterly, to produce electricity from
1978 to 1981. The total of fossil fuels consumed by
electric utilities is projected to increase by 4.7
percent over the 2 - year forecast period. In-
creased coal use exceeds the total increase because
use of oil and natural gas is expected to decline
over the forecast period.

1980 1981
Quarter Quarter

1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
272.64 26860 29940 284.50 1,125.14 288.70 286.40 322.80 309.20 1,207.10
85.02 63.34 82.70 73.85 304.91 75.66 54.95 67.23 59.07 256.91
67.90 82.73 104.60 70.93 326.16 65.21 7819 104.17 67.27 314.85
65.62 62.19 72.65 72.91 273.37 77.38 72.76 82.64 82.48 315.26
74.72 77.86 68.32 65.61 286.51 74.72 77.86 68.32 65.61 286.51
1.00 1.01 1.11 1.12 424 1.03 1.05 1.15 1.16 4.39
566.90 55573 62878 568.92 2,320.33 58270 571.22 64631 584.78 2,385.02
4.21 4.31 4.31 4.31 17.15 4.21 4.31 4.31 4.31 1715
51.02 50.02 56.59 51.20 208.83 52.44 51.41 58.17 52.63 214.65
520.09 51002 576.50 52203 2,128.65 53447 52412 59246 536.47 2,187.51
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Figure 3.1 Domestic Utility Generation of Electricity
Table 3.8 Electricity Demand, Base Case, and Scenario Differentials
(Billion Kilowatt-Hours)
1980 1981
Quarter Quarter
Scenario Cases 1st 2nd 3rd ath Total 1st 2nd 3rd 4th Total
Demand in 50 States
Base Case.............coovvvvinenns 566.90 55573 628.78 568.92 2,320.33 582.70 571.22 646.31 584.78 2,385.02
Price Sensitivity
High Price .............cc.oooiis -1.90 -1.93 -2.18 -1.92 -7.93 -2.40 -2.32 -2.71 -2.49 -9.92
Low PriCe........ooooiviinainiinnnns 1.70 1.57 1.82 1.58 6.67 2.30 218 2.49 2.21 9.18
Weather Sensitivity
Favorable Weather ................. -6.50 -3.23 -8.18 -4.51 -22.42 -6.60 -3.52 -8.51 -4.59 -23.22
Adverse Weather ................... 6.48 3.23 8.26 4.61 22.58 6.71 3.32 8.49 4.72 23.24
Economic Sensitivity
High Economics .................... 0 0 0 o] o] 0 0 0 0 0
Low ECONOmICS.........cccovvnnnnnn 0 0 0 0 0 0 0 0 0 o]
High Demand ................oooooiens 6.70 3.60 8.45 4.87 23.54 7.08 3.98 8.84 5.22 24.99
Low Demand.......................... -6.77 -3.76 -8.47 -4.90 -23.78 -7.03 -4.21 -8.93 -5.22 -25.25

Note: See Tables 3 and 4 for assumed changes in key variables for price, weather, and economic sensitivities.
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CRUDE OIL AND PETROLEUM
PRODUCTS

The preoccupation with oil shortages during the
first half of 1979 shifted later in that year to two
concerns: (1) the economic and financial conse-
quences of rising petroleum costs and (2) the need
to build crude oil and product stocks because of
continued uncertainty of supply. The leveling of
demand in response to higher prices and the
maintenance of high production levels in major oil
exporting countries led to a rapid reversal in the
general supply situation. In early 1980, stocks of
all fuels were at high or adequate levels and world
crude oil production was still meeting current
needs. Higher prices and low U.S. economic
growth projected for 1980 and 1981 are expected
to reduce demand and further reduce import
levels.

Domestic Crude Qil Production

Total production of domestic crude oil is project-
ed at 8.55 million barrels per day for 1980 and 8.38
million barrels per day in 1981 with Alaskan North
Slope production at 1.5 million barrels per day in
both years. The decline rate estimated for U.S.
production in the sub-Arctic areas between 1979
and 1981 is 2.5 percent yearly, or a monthly decline
of about 15,300 barrels per day. Table 3.10 presents
historical and projected production data by quar-
ters, from 1978 to 1981.

The continuing decline indicated in sub-Arctic
production is assumed to proceed uniformly, al-
though unexpected reductions in production often
occur in the winter months. Other meteorological
factors can affect production; for example, hurri-
canes caused lower production in July and Septem-
ber 1979,

North Slope crude oil production is projected to
be maintained at 1.5 million barrels per day. This
projection reflects higher flow rates through the
Alaskan pipeline, resulting from the addition of a
detergent to the crude oil to reduce resistance and
the installation of a new pumping capacity.

Total production of domestic liquid fuels (in-
cluding processing gains of 460,000 barrels per
day) is forecast at 10.7 million barrels per day for
1980 and 10.5 million barrels per day for 1981. Any
decrease in the projected level of production will
result in an increase in the projected level of
imports. If any curtailed production in anticipation
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of higher net returns occurred (through both a
gradual decontrol of crude oil prices and a lower
windfall profits tax than had been proposed),
additional production could result. It is also antici-
pated that decontrol will bring some uneconomic
oil fields back into commercial status and make
increased drilling profitable in areas with small
concentrations of oil.

Total Petroleum Product Demand

The base case consumption of petroleum prod-
ucts is projected to decline from 184 million
barrels per day in 1979 to 17.6 million barrels per
day in 1980 and to 17.4 million barrels per day in
1981. (See Table 3.10.) The projected 1980 demand
will be the lowest level of demand since 1976. This
demand is less than 2 percent higher than the
demand in 1978, which was the last year of low
prices. Demand in 1981 is expected to be 17.4
million barrels per day or a decrease of 1.1 percent
from the estimated level in 1980.

The general demand trend is evident in the
consumption of each of the major petroleum
products. It is apparent that all sectors of the
economy (industry, public utilities, and private
consumers) are using petroleum products more
sparingly and finding substitute sources of energy.
Figure 3.2 indicates the decline in demand since
1978 and the likely projection of this trend through
the fourth quarter of 1981.

The base-case demand projections assume mid-
level estimates of weather, energy prices, and
economic activity. Sensitivity analyses for varia-
tions from each of these base-case assumptions
were performed on the demand for each major
petroleum product. Though the sensitivity results
for each of the key variables have been calculated
separately, the variations above or below base-case
demands have been aggregated to provide the
relatively wide range shown in Figure 3.2. The
components of that total are shown separately in
Table 3.11.

Price Impacts

The impact of alternative product prices, as
shown above in Table 3.3, was evaluated separate-
ly for the major petroleum products in comparison
with the base-case demand forecasts. Table 3.11
presents the petroleum product demand foreecasts
with three sets of price projections. The high-price
assumptions reduce total demand projections by



about 380,000 barrels per day (relative to the base
case) in 1980 and by 540,000 barrels per day in-
1981; the lower prices increase total petroleum
demand by 300,000 barrels per day in 1980 and
630,000 barrels per day in 1981. The demand
response to changes in price, indicated for total
petroleum, reflect the price elasticities of demand -
for individual major petroleum products. These
elasticities are generally calculated from measured
responses in historical data, but because consumer
behavior changes in response to factors other than
price, it is not obvious that the historical experi-
ence will be applicable for the future. In the case
of motor gasoline, alternate assumptions about its
price elasticity were made because this may be one
area in which future consumer attitudes are
changing, making the historical calculations less
appropriate.

Economic Impacts

For economic sensitivity analysis, variations
were calculated from the base-case economic
trend, which increases with the length of the
forecast period. (See Table 3.2.) Table 8.11 shows
the effects on petroleum demand with this range
in the economic series. The variations in petroleum
demand increase from about 80,000 barrels per day
in the first quarter of 1980 to 480,000 barrels per
day in the fourth quarter of 1981 above the base-
case level with higher economic growth. Lower
economic growth would reduce the projected pe-
troleum demand by about 190,000 barrels per day
in 1980 and 410,000 barrels per day in 1981. This
widening range reflects the increasing projected
estimated error of the macroeconomic forecasts, as
described earlier in this chapter.

Table 3.9 Quarterly Energy Resources to Produce Electricity

(Quadrillion Btu)
1978 1979
Quarter Quarter
Base Case 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Supply of Resources
Fuel Shipments
Petroleum
Residual Fuel Qil 0.95 0.79 0.84 0.78 3.35 0.85 0.68 0.75 0.68 2.96
Distillate Fuel Oil 0.20 0.08 0.09 0.06 0.42 0.06 0.03 0.02 0.02 0.13
Others ... ... ....ccoiiiiiiiiiiiiiiiiens 0.01 0 0 0 0.02 0 0 0 0 0.01
Subtotal ... 1.15 0.87 0.93 0.84 3.79 0.91 0.71 0.78 0.71 311
Natural Gas ........coooviiveiiiiieeinnioiiannns 0.69 0.82 1.02 0.73 3.26 0.73 0.88 1.11 0.85 3.56
(o7 | DN 1.18 3.08 2.91 292 1010 264 3.05 3.03 3.28 11.99
Total Fuels Shipped ..........cooiiiiiiiiiiann 3.02 4.78 4.87 4.49 17.14 4.28 4.64 4.91 4.83 18.67
Withdrawals From Utility Stocks
PetroleUM . ... ..t v 0.09 -0.05 -0.01 0.12 0.16 0.04 -0.06 -0.01 0.02 -0.01
€0l .ot s 120 -0.72 -0.09 -0.28 0.11 0.21 038 006 -0.44 -0.67
Total Fossil Fuel Consumedb.................. 430 4.01 4.77 433 1741 4.52 420 4.84 4.41 17.98
Other Resources
NUCIBAN ..\t iiiiiiirae e ieneenieneeeinans 0.76 0.65 0.78 0.79 2.98 0.84 0.53 0.72 0.66 2.75
Hydroelectric .............oooooiiiiiiiiiiinnes 0.75 0.83 0.71 0.64 293 0.75 0.83 0.66 0.68 2.92
Geothermal and Other......................... ' 0.02 0.01 0.02 0.02 0.07 0.02 0.02 0.02 0.03 0.09
Total Resource Inputs ...........ccoeiiiiiiianns 5.83 5.49 6.28 5.78 23.38 6.14 5.59 6.25 5.78 23.75
Less: Conversion Losses...................... 3.96 3.72 4.28 389 1585 4.23 3.82 4.27 3.98 16.31
Net Generationc..................ooiiiiiianns 1.86 1.79 2.03 1.86 7.53 1.98 1.82 2.01 1.86 7.67
DISCrEPANCY ...\ veveeeaaenineeaeieaiennns 0.01 -0.01 -0.03 0.03 0 007 006 -003 007 -0.23

sCrude il used as fuel.
bReported shipments plus net stock withdrawals.
¢Excludes imports of electrici_ty and nonutility power from all sources.

Note: Historical data in this table may differ from comparable data in Volume 2 due to rounding error in cumulating from monthly data or to
alternative methods of handling data on such things as stocks or converting to British thermal units.
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Weather

Table 3.11 also includes the sensitivity results of
three demand forecasts designed to analyze the
effects of varying weather conditions on petrole-
um product demand. These variations in the
weather assumptions were described earlier. Eco-
nomic and price variables are given their base-case
values for this calculation of weather effects.

Cold winters increase demand for petroleum
products for space heating and electricity genera-
tion, but cold summers reduce demand because the
utility requirements for peak power generation for
air conditioners are reduced. In the first quarter of
1981, demand projections vary from a decrease of
190,000 barrels per day in mild weather to an
increase of 190,000 barrels per day in severe
weather. An unusually hot summer could result in

an additional demand of 160,000 barrels per day in
the third quarter.

Gasoline Consumption

The declining trend in motor gasoline use,
evident in 1979, is projected to continue during the
forecast period. (See Figure 3.3.) The quarterly
and annual data presented in Table 3.12 project
total motor gasoline consumption (leaded and
unleaded) at 6.68 million barrels per day in 1980
and at 6.61 million barrels per day in 1981 in the
base case. These projections are based on figures
published in EIA’s Monthly Energy Review
(MER). This source publishes total motor gasoline

“product supplied” which is calculated from

amounts produced domestically, adding imports

1980 1981
Quarter Quarter

1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
0.80 0.69 0.84 0.68 3.02 0.69 0.58 0.68 0.53 2.48
0.1 0.10 0.13 0.10 0.43 0.10 0.09 0.12 0.08 0.40

0 o] [0} 0 0.01 0 [0} 0 0 0.01
0.92 0.79 0.97 0.78 3.46 0.79 0.68 0.80 0.62 2.89
0.72 0.88 1.12 0.76 3.48 0.70 0.83 1.11 0.72 3.36
2.76 2.84 293 322 11.75 3.07 2.05 3.60 3.82 12.53
4.41 4.51 5.02 476 18.69 4.56 3.56 551 515 18.78
0.04 -0.08 -0.08 0.04 -0.04 0.06 -0.06 -0.05 0.04 0.0
0.08 -0.04 0.19 0.26 -0.03 -0.06 0.94 -0.23 -0.60 0.04
452 4.39 5.16 455 18.62 4.55 4.44 5.23 4.60 18.82
0.71 0.67 0.78 0.79 2.94 0.83 0.78 0.89 0.89 3.40
0.78 0.81 0.71 0.68 2.99 0.78 0.81 0.7 0.68 2.99,
0.02 0.02 0.02 0.02 0.09 0.02 0.02 0.02 0.03 0.09
6.03 5.90 6.68 6.04 2464 6.19 6.06 6.86 6.20 25.30
4.09 4.00 4.54 410 16.73 4.20 4.11 4.65 4.20 17.17
1.93 1.90 215 1.94 7.92 1.99 1.95 2.21 2.00 8.14

0 o] 0 0 o] 0 [o] 0 0 0
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Table 3.10 Quarterly Supply and Disposition of Petroleum
(Million Barreis per Day, Except Stocks)

1978 1979

Quarter Quarter
Base Case 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Supply
Production
Crude Oil ............ooeeiviein... 8.51 8.78 8.77 8.74 8.70 8.51 8.51 8.51 8.53 8.51
North Slope............. 0.86 111 117 1.21- 1.09 1.20 1.20 1.3 1.42 1.28
Subarctic ................ e 7.66 7.66 7.60 7.53 7.61 7.32 7.3 7.20 7.10 7.23
Natural Gas Liquids . 1.57 1.58 1.55 1.57 1.57 1.73 1.67 1.62 1.64 1.66
Other Domestic ........... et 0.05 0.05 0.06 0.05 0.05 0.03 0.04 0.06 0.06 0.05
Processing Gain.................. 0.46 0.47 0.49 0.49 0.48 0.46 0.47 0.48 0.46 0.47
Total Production ................. 10.59 10.87 10.87 10.85 10.80 . 10.74 10.68 10.67 10.69 10.70
Imports
Crude Oila ........................ 5.95 5.81 6.41 6.60 6.19 6.33 6.22 6.38 6.36 6.32
Refined Products................. 2.26 1.86 1.93 2.00 2.01 2.23 1.7 1.69 1.9 1.88
Total Imports ..................... 8.20 7.66 8.35 8.60 8.21 8.56 7.93 8.07 8.28 8.21
Exports )
Crude Oil ......ccovvviinninnnnne 0.06 0.14 0.19 0.25 0.16 028 0.22 0.22 0.22 0.23
Refined Products................. 0.19 0.21 0.22 0.20 0.20 0.22 0.24 0.24 0.23 0.23
Total Exports..................... 0.25 0.35 0.40 0.45 0.36 0.49 0.47 0.46 0.45 0.47
Net Imports .............ovviniinnen 7.96 7.31 7.94 8.16 7.84 8.06 7.47 7.61 7.83 7.74
Primary Stock Levels®
(million barrels) .
opening...........c..oeeivniinn. 1,304.00 1,149.00 1,155.00 1,216.00 1,304.00 1,211.00 1,068.00 1,126.00 1,221.00 1,211.00
CloSING....coeiiince i 1,149.00 1,155.00 1,216.00 1,211.00 1,211.00 1,068.00 1,126.00 1,221.00 1,246.00 1,246.00
Net Withdrawals (MMBD)........ 1.72 -0.06 -0.66 0.06 0.26 1.58 -0.63 -1.04 -0.27 -0.10
Total Primary Supply ............ 20.27 18.12 18.15 19.06 18.90 20.38 17.51 17.25 18.25 18.34
Digposition
Motor Gasoline ..................... 6.94 7.61 7.62 7.47 741 7.12 7.15 7.02 6.83 7.03
Distillate Fuet Oil 4.46 3.02 2.66 3.61 3.43 4.30 2.90 2.66 3.36 3.30
Residual Fuel Oil 3.67 2.77 281 2.86 3.02 3.45 2.51 247 2.75 2.79
Other Products ..................... 5.01 468  5.00 525 - 4.99 5.43 5.00 5.28 5.39 5.28
Total Products Supplied......... . 20.07 18.09 18.08 19.18 18.85 20.31 17.57 17.43 18.33 18.40
Discrepancy ................... ... 0.20 0.04 0.06 -0.12 0.04 0.08 -0.06 -0.18 -0.07 -0.06
Total Primary Disposition............. 20.27 18.12 18.15 19.06 18.80 20.38 17.51 17.25 18.25 18.34
sExcludes crude oil for the St'rategic Petroleum Reserve (SPR). .

MMBD = Million barrels per day.
Note: Historical data in this table may differ from comparable data in Volume 2 due to rounding error in cumulating from monthly data.
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1980 1981
Quarter Quarter
1st 2nd 3rd 4ath Total 1st 2nd 3rd 4th Total
8.60 8.62 8.52 8.46 8.55 8.44 8.42 8.35 8.29 8.38
1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
7.10 7.12 7.02 6.96 7.05 6.94 6.92 6.85 6.79 6.88
1.66 1.59 1.56 1.57 1.60 1.63 1.58 153 1.59 1.58
0.05 0.05 0.06 0.06 0.06 0.05 0.06 0.06 0.06 0.06
0.47 0.45 0.46 0.45 0.46 043 0.45 0.47 0.44 0.45
10.77 10.71 10.61 10.55 10.66 10.56 10.50 10.41 10.39 1-.47
6.28 5.44 6.01 5.85 5.90 5.35 5.75 6.45 5.83 5.85
1.98 1.37 1.54 1.53 1.61 1.78 1.38 1.60 1.54 1.57
8.26 6.81 7.56 7.38 7.50 7.13 7.13 8.05 7.37 7.42
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.23 0.23 0.22 0.22 0.23 0.24 0.23 0.23 0.23 0.23
0.48 0.48 0.47 0.47 0.48 0.49 048 0.48 0.48 0.48
7.78 6.34 7.08 6.91 7.03 6.64 6.65 7.57 6.89 6.94
1,246.00 1,239.00 1,240.00 1,296.00 1,246.00 1,284.00 1,195.00 1,222.00 1,314.00 1,284.00
1,239.00 1,240.00 1,296.00 1,284.00 1,284.00 1,195.00 1,222.00 1,314.00 1,294.00 1,294.00
0.08 -0.01 -0.61 0.13 -0.10 0.99 -0.29 -1.01 0.22 -0.03
18.64 17.03 17.08 17.58 17.58 18.19 16.86 16.98 17.49 17.38
6.54 6.85 6.76 6.59 6.68 6.31 6.75 6.76 6.63 6.61
3.87 2.90 2.69 3.30 3.19 3.81 2.96 2.78 3.36 3.23
2.99 2.38 242 2.37 2.54 2.75 2.19 217 213 2.31
5.22 4.90 5.21 5.32 517 5.32 4.96 5.26 5.37 5.23
18.61 17.03 17.08 17.58 17.58 18.19 16.86 16.98 17.49 17.38
0.02 0 0 0 0.01 0 0 0 0 o]
18.64 17.03 17.08 17.58 17.58 18.19 16.86 16.98 17.49 17.38
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Table 3.11 Petroleum Demand—Base Case and Scenario Differentials

(Miilion Barrels per Day)
1980 1981
Quarter Quarter

Scenario Cases 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Demand in 50 States

Base Case...............c....ccoet 18.61 17.03 17.08 17.58 17.58 18.19 16.86 16.98 17.49 17.38
Price Sensitivity

High Price .......................... -0.28 -0.34 -0.37 -0.52 -0.38 -0.55 -0.48 -0.47 -0.67 -0.54

Low Price........cooovvvviiiiinan. 0.24 0.26 0.26 0.44 0.30 0.52 0.50 0.64 0.84 0.63
Weather Sensitivity

Favorable Weather ................. 019 -0.05 -0.16 -0.14 0.14 -0.19 -0.03 -0.09 -0.13 -0.11

Adverse Weather ................... 0.20 0.05 0.16 0.14 0.14 0.19 0.03 0.16 0.14 0.13
Economic Sensitivity

High Economics .................... 0.08 0.18 0.22 0.28 0.19 0.32 0.37 0.46 0.48 0.41

Low Economics..................... -0.08 -0.18 -0.22 -0.28 -0.19 -0.32 -0.37 -0.46 -0.48 -0.41
Motor Gasoline Price

Elasticity Sensitivity

High Elasticity ...................... -0.08 -0.15 -0.18 -0.19 -0.15 -0.21 -0.24 -0.25 -0.26 0.24

Low Elasticity...............c..oue 0.08 0.15 0.19 0.20 0.16 0.22 0.25 0.26 0.27 0.25
High Demand ......................... 0.33 0.35 0.42 0.58 0.41 0.68 0.67 0.85 1.01 0.80
Low Demand......................... -0.36 -0.42 -0.49 -0.64 -0.47 -0.70 -0.65 -0.71 -0.87 -0.73

Note: See Tables 3.2, 3.3, and 3.4 for assumed changes in key variables for price, weather, and economic sensitivities.

and withdrawals from primary stocks. The collec-
tion points for this series are at refineries and bulk
terminals. The Federal Highway Administration
(FHWA) collects a related series of data called
total motor gasoline “sales” which is based on data
from State gasoline sales tax. Current estimates
indicate that the total product supplied data is
about 320,000 barrels per day less than the total
sales data FHWA publishes.

. Rising gasoline prices, effects of economic slow-
downs, and improvements in the fuel efficiency of
the auto fleet combine to halt the historical growth
in gasoline use. Figure 3.3 plots this trend in motor
gasoline demand and shows the calculated varia-
tions from the base-case projections under differ-
ent economic trends and price assumptions, as
shown in Tables 3.2 and 3.3.

In the base case, the retail price of regular
leaded motor gasoline is projected to increase from
a 1979 average of 87.0 cents per gallon to 132.8
cents per gallon in 1980 and 162.8 cents per gallon
in 1981. The high- and low-price variations shown
in Table 3.3 increase over the forecast period and,
by the fourth quarter of 1981, range from a low of
144.6 cents per gallon to a high of 183.6 cents per
gallon.

These price ranges result in relatively small
variations in demand during the forecast period.
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(See Table 3.13.) Higher prices would result in a
reduction in demand of about 30,000 barrels per
day in the first quarter of 1980 and 140,000 barrels
per day in the last quarter of 1981. Demand for
motor gasoline is not perceptibly affected by the
weather assumptions. The higher and lower eco-
nomic trends would change demand by 80,000
barrels per day above or below the base-case
demand in 1980 and 160,000 barrels per day in
1981. The combined effects of these changes in
basic conditions (combined by the RMS procedure
discussed previously) would be a variation of about
180,000 barrels per day above to 190,000 barrels
per day below the projected base-case average for
1980 and 320,000 barrels above and below in 1981.
This variation implies a potential range in 1980
demand between 6.49 and 6.86 million barrels per
day and between 6.29 and 6.93 million barrels per
day in 1981.

Motor Gasoline Supply Capabilities

In addition to the general concern about crude
oil supplies, particular concern in recent years
focuses on the ability of domestic refiners to-
produce adequate volumes of leaded and unleaded
grades of motor gasoline. This concern is derived

from the increasing demand for unleaded gasoline, -
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Figure 3.2 Domestic Demand for Total Petroleum Products

the slow growth of the refining capacity required
to produce the higher octane gasoline blendstocks,
and the environmental measures that have re-
stricted refinery operation.

However, the gasoline supply outlook has im-
proved considerably in recent months. The princi-
pal change in the outlook is due to decreased levels
of gasoline consumption, with increasing gasoline
prices and low economic growth. In addition, the
Environmental Protection Agency’s (EPA) lead
phasedown program for 1980 has been delayed; the
unleaded share of the market is growing more

slowly than had been expected (because of low -

new car sales) and the leaded premium share of
the market has been declining faster than had
been expected. The result of these trends is that
gasoline quality requirements are less stringent
than had been expected a year ago; hence, U.S.

refineries can produce more gasoline that meets.
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expected quality requirements than had been
previously estimated. '

The refining industry should have little diffi-
culty in meeting total requirements in these
ranges. In early 1981, over half of the projected
total is unleaded fuel compared with 40 percent in
1979 and 34 percent in 1978. (See Table 3.12.) The
capacity to supply motor gasoline of appropriate
quality also appears to be adequate.

Distillate Fuel Oil Consumption

Distillate fuel oil use is projected to decrease
from 8.30 million barrels per day in 1979 to 3.18
million barrels per day in 1980 and to increase to
3.23 million barrels per day in 1981. (See Table
3.14.) Although consumption in 1979 was affected
by colder than normal weather in the first quarter



Million Barrels per Day

4_

2
Legend

i -._.—._.Low

- ——— Middle

{ - High

c rTTrTvrrryrTrrruoeg r T T T T Ty r vy Illlll'llll‘l1lllllllli‘l
1978 1979 1980 1981

Figure 3.3 Domestic Demand for Motor Gasoline

Table 3.12 Quarterly Supply and Disposition of Motor Gasoline
(Miilion Barrels per Day, Except Stocks)

1978 1979
Quarter Quarter
Base Case 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Supply
Refinery Output 6.78 6.98 7.37 7.53 717 6.96 6.85 6.84 6.70 6.83
Imports .............. 0.19 0.20 0.22 0.18 0.19 0.17 0.19 0.17 0.20 0.18
Exports.............. 0 0 0 0 0 0 0 0 0 0
Net Imports ......................... 0.19 0.20 0.22 0.18 0.19 0.17 0.19 017 0.20 0.18
Primary Stocks
(million barrels)
Opening .. 257.6 259.6 2194 216.5 257.6 238.0 239.2 229.3 229.6 238.0
Closing . ........cooiiiiii 259.6 219.4 216.5 238.0 238.0 239.2 229.3 229.6 236.7 236.7
Net Withdrawals (MMBD).......... -0.02 0.44 0.03 -0.23 0.05 -0.01 0.11 0.00 -0.08 0.00
Total Primary Supply............... 6.94 7.62 7.62 7.47 7.41 7.11 7.14 7.01 6.82 7.02
Disposition
Leaded....................o 4.71 513 4.93 4.79 4.89 443 4.38 4.16 3.96 4.23
Unleaded............................ 2.23 2.48 2.69 2.68 2.52 2.69 2.77 2.86 2.87 2.80
Discrepancy......................... 0.00 0.00 0.00 0.01 0.00 -0.01 -0.01 -0.02 -0.01 -0.01
Total Disposition.................... 6.94 7.62 7.62 7.47 7.41 711 7.14 7.01 6.82 7.02

MMBD = Million barrels per day.
Note: Historical data in this table may differ from comparable data in Volume 2 due to rounding error in cumulating from monthly data.
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of the year, the base-case projections for 1980 and
1981 assume normal weather. Significant price
increases and low economic activity also contribute
to the projected decline in 1980. The higher level of
economic activity in 1981 causes the modest in-
crease in distillate fuel oil use in 1981.

Distillate fuel oil demand, as shown in Figure
3.4 and Table 3.15, displays relatively small re-
sponses to higher or lower prices. In the first
quarter of 1981, demand is reduced by about 10,000
barrels per day (from the base case of 3.85 million
barrels per day) for the high price scenario. The
demand for distillate fuel oil is not price sensitive
“ during the spring and summer quarters. The
largest sensitivity impact, as might be expected, is
on winter demand for distillate fuel oil with
changes in weather conditions. Adverse weather (5
percent colder than normal) is projected to in-
crease distillate demand by 80,000 barrels per day,
or about 2.1 percent in the first quarter of 1981,
The decrease for 7-percent warmer weather is
50,000 and 80,000 barrels per day in the first
quartersiof 1980 and 1981, respectively. In the
fourth quarter of 1980 and 1981, the indicated cold
weather impact is an excess of 60,000 per day. The
slight increase of 10,000 barrels per day for
adverse weather in the spring and summer reflects
increased use of distillate fuel oil to generate
electricity that is used for air conditioning.

The impacts of higher or lower economic growth
indicate variations in annual demands for distillate
fuel oil of about 60,000 barrels per day in 1980 and
130,000 barrels per day in 1981. The total high- and
low-demand figures, obtained by combining the
impacts of variations in income, price, and weather
by using the RMS procedure, are 70,000 barrels per
day during 1980 and 150,000 and 140,000 barrels
per day above and below the base case in 1981.

Residual Fuel Qil

The nature and uses of residual fuel oil make it
more susceptible than other petroleum products to
direct competition by other fuels. Further, regula-
tory pressures under legislation favorable to com-
petitive fuels, especially coal, have helped reduce
the market for residual fuel oil.

Use of residual fuel oil has been down in all
major markets—industrial, commercial heating,
and utility. Total shipments to all users in 1979
were more than 7.6 percent lower than in 1978
when demand was increased by the coal strike.
(See Figure 3.5 and Table 8.16.) However, the
actual decline in use was much greater with the
difference being accounted for by a sizeable
change in the increases in consumers’ stocks. Total

1980 1981
Quarter Quarter

1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
6.86 6.37 6.44 6.63 6.57 6.23 6.37 6.55 6.59 6.44
017 0.16 017 0.15 0.17 0.15 0.17 0.18 0.15 017
0 0 0 0 0 0 0 0 0 0
017 0.16 017 0.15 016 0.15 017 0.18 0.15 0.16
236.7 281.5 262.8 238.8 236.7 256.3 262.4 2440 2417 256.3
281.5 252.8 238.8 256.3 266.3 2624 2440 2417 252.2 2522
-0.49 0.32 0.15 -0.19 -0.05 -0.07 0.20 0.02 -0.11 0.01
6.54 6.85 6.76 6.59 6.68 6.31 6.75 6.76 6.63 6.61
3.66 3.73 3.58 3.38 3.58 3.15 325 3.14 2.98 3.13
2.88 312 3.18 3.21 3.10 3.16 3.50 3.62 3.65 3.48
0 0 0 0 0 0 0 0 0 0
6.54 6.85 6.76 6.59 6.68 6.31 6.75 6.76 6.63 6.61




Table 3.13 Motor Gasoline Demand: Base Case and Scenario Differentials®

(Million Barrels per Day)
1980 1981
Quarter Quarter

Scenario Cases 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Demand in 50 States

Base Case ........c.ooceverenneninas 6.54 6.85 6.76 6.59 6.68 6.31 6.75 6.76 6.63 6.61
Price Sensitivity

High Price ..........cooeniiiinanns -0.03 -0.09 -0.10 -0.10 -0.08 -0.12 .-0.14 -0.15 -0.15 -0.14

Low Price.........covvvvvvinniennns 0 0.04 0.03 0.05 0.02 0.07 0.11 0.14 0.17 0.12
Weather Sensitivity

Favorable Weather ................. 0 0 0 0 0 0 0 0 0 0

Adverse Weather ................... 0 0 0 0 0 0 0 0 o} 0
Economic Sensitivity

High Economics .................... 0.03 0.07 0.09 0.1 0.08 0.12 0.14 0.18 0.18 0.16

Low ECONOMICS. ........vvvvvnannnne -0.03 -0.07 -0.09 -0.11 -0.08 -0.12 -0.15 -0.18 -0.19 0.16
Motor Gasoline Price

Elasticity Sensitivity

High Elasticity .................oonn -0.08 -0.15 -0.18 -0.19 -0.16 -0.20 -0.24 -0.21 -0.26 -0.24

Low Elasticity............ccoeiennne 0.08 0.15 0.19 0.20 0.16 0.22 0.25 0.26 0.27 0.25
High Demand ...............c.ooconnen 0.09 0.17 0.21 0.23 0.18 0.26 0.31 0.35 0.37 0.32
Low Demand............coocvveneenen. -0.09 -0.19 -0.22 -0.24 -0.19 -0.26 <032 ' -0.31 -0.36 -0.32

aHistorical data are from EIA Monthly Petroleum Statements and/or Monthly Energy Reports. Federal Highway Administration data are used in

the gasoline demand model (see Analysis Section E).

Note: See Tables 3.2 and 3.3 for assumed changes in key variables for price, weather, and economic sensitivities.

shipments (primary supply) are projected to de-
cline to 2.54 million barrels per day in 1980 and to
2.31 million barrels per day in 1981.

The results of the sensitivity analysis indicate
that lower prices and adverse weather conditions
could increase shipments significantly. (See Table
3.17.) Residual fuel oil prices in the base case are
projected to increase from $18.70 per barrel (annu-
al average) in 1979 to $26.54 per barrel in 1980 and
$31.05 per barrel in 1981. In the low price case, the
average price is $20.91 per barrel in 1980 and
$22.01 per barrel in 1981, and demand for residual
fuel oil is projected to be 260,000 barrels per day
higher in 1980 and 460,000 barrels per day higher
in 1981, relative to the base case.

Cold winter weather and hot summer weather
could increase residual fuel oil requirements by
90,000 to 100,000 barrels per day in 1980 and 1981
directly through effects on consumption and indi-
rectly through higher demand for electricity.

Although variations in economic forecasts above
and below the base case have relatively small
effects on residual fuel oil requirements, the
effects of prices, weather, and macroeconomic
factors combined by the RMS procedure are
calculated to reduce requirements by as much as
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280,000 barrels per day in 1980 and 380,000 barrels
per day in 1981 or raise them by 280,000 barrels per
day in 1980 and 470,000 barrels per day in 1931.
Because residual fuel oil is a major product import,
variations from base-case requirements will gener-
ally raise or lower imports accordingly.

Petroleum Imports

The petroleum import variations presented in
Figure 3.6 and Table 3.18 indicate that the com-
bined effects of sensitivities for alternative price,
weather, and macroeconomic assumptions could
lower the 1980 total by 390,000 barrels per day.
Most of the total variation relates to the alterna-
tive price assumptions. The remaining difference is
mainly attributable to economic variations.

These 1arge variations suggest a hlgh order of
uncertainty in the projections of total net petrole-
um imports. A substantial variation in import
projections occurs because oil imports are the
marginal energy source for the United States.
Imports compensate for the slack between high,
but variable, levels of total petroleum demand and
modest yearly fluctuations in domestic crude and



natural gas liquids production. The 1980 base-case
estimate of 7.03 million barrels per day of total net
imports (crude oil and petroleum products) ex-
cludes any allowance for additions to the Strategic
Petroleum Reserve (SPR). The comparable 1977
nét imports, excluding SPR, were 8.47 million
barrels per day, 1.44 million barrels per day higher
than the 1980 base-case projection. After adding
the 0.35 million barrels per day, which is calculated
from the high range of the sensitivity analyses,
total imports would be only 7.38 million barrels per
day or 1.09 million barrels per day below 1977
levels.

BALANCE OF PAYMENTS COST OF
PETROLEUM IMPORTS

The National Income and Product Accounts,
kept by the Department of Commerce, are based
on a United States consisting of the 50 States and
the District of Columbia. The forecasts presented
here are for the same areas. However, for the

calculation of balance of payments data, the

“United States” includes the Commonwealth of
Puerto Rico, the Virgin Islands, Guam,and, at least
conceptually, all other territories under the U.S.
flag. The Bureau of Economic Analysis (BEA) of
the Department of Commerce prepares the esti-
mates of the cost of imports on the balance of
payments basis.

The lower three lines on Table 3.19 (through the
fourth quarter of 1979) are based on BEA data.
The EIA made the projections on the BEA basis
through 1981, by adding incremental amounts for
offshore areas to the 50-State forecasts, as indicat-
ed. The average free alongside ship (f.a.s.) cost for
all imports of crude oil and refined products into
the 50 States, Puerto Rico, and the Virgin Islands
during 1981 was based on projections of the f.a.s.
crude oil cost by the International Energy Analysis
Division of EIA. A

Table 3.19 shows base-case estimates of the
balance of payments cost of petroleum imports of
$60.01 billion in 1979, $86.04 billion in 1980, and
$93.54 billion in 1981.5 Although imports in physi-
cal terms decline between 1979 and 1981, the

5 Short-Term Analysis Division, Office of Integrative
Analysis, Energy Information Administration, Study of the
Federal Oil Imports Reporting Systems, DOE/EIA-0184/33
(Washington, D.C.: U.S. Department of Energy, 1980).

61

increasing price of foreign crude results in a net
increase in the total import bill. Table 3.20 shows
the effect of various scenarios on the balance of
payments cost of oil imports into the 50 States,
Puerto Rico, and U.S. territories in 1980 and 1981.
Similarly, net imports into the 50 States range
from 6.72 to 7.28 million barrels per day for 1980
and from 6.40 to 7.57 million barrels per day in
1981. Gross imports into the United States and its
territories exceed the 50-State net imports by the
amount of exports from the United States and the
supplies to meet the domestic demand of Puerto
Rico and the territories. On this balance of pay-
ments basis, total imports are raised by 0.97 million
barrels per day in 1980 and 0.98 million barrels per
day in 1981 above the net imports shown for the 50
States.

NATURAL GAS
Price Regulation

Until the Natural Gas Policy Act of 1978
(NGPA) became law, sole Federal control over the
interstate natural gas industry was through regu-
lations implementing the Natural Gas Act of 1938
(NGA), which the Federal Power Commission
(FPC) administered. The Federal Government had
authority under the NGA to regulate the purchase
and selling price, the conditions of sale, and the
rate of return earned by interstate pipelines.
However, only the interstate market was regulat-
ed; the intrastate market was not subject to FPC
jurisdiction.

During the 1960’s, prices in the interstate
market rose but were limited by the FPC-regulat-
ed price. Commitments to the interstate market
declined as a consequence. By the winter of 1972,
gas demand in some interstate markets began to
exceed available supply at the controlled prices. At
the same time, an excess of supply was growing in
the intrastate market. Corrective measures were
taken, but none addressed the underlying causes of
the interstate gas shortage until the passage of the
NGPA in 1978.

The NGPA made three major changes in the
regulatory structure:

e Virtually all natural gas production, both
interstate and intrastate, came under the
Jurisdictional authority of the FPC’s succes-
sor agency, the Federal Energy Regulatory
Commission (FERC).
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Table 3.14 Quarterly Supply and Disposition of Distillate Fuei Oil
(Million Barrels per Day, Except Stocks)

1978 1979
Quarter Quarter
Base Case 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Supply
Refinery Output..................... 3.0t 3.1 3.20 3.34 3.17 2.96 3.05 3.33 3.23 3.14
Imports . 0.20 0.12 0.15 0.22 0.17 0.20 0.17 0.19 0.23 0.20
EXPOrts......cooooiiiiiiiiiii s 0.01 0 0 0 0 0 0 o] 0 0
Net Imports ...................cooit 0.19 0.12 0.15 0.22 0.17 0.20 017 0.18 0.22 0.19
Primary Stock Levels
(million barrels)
Opening........cccoevveiviaenns e 250.3 137.8 157.2 220.7 250.3 2164 022.7 141.4 220.3 216.4
ClOSING ... ... 137.8 157.2 220.7 216.4 216.4 1127 141.4 220.3 228.3 228.3
Net Withdrawals (MMBD) 1.25 -0.21 -0.69 0.05 0.09 115 -0.31 -0.86 -0.09 -0.03
Total Primary Supply............... 4.46 3.02 2.66 3.60 3.43 4.30 2.90 2.66 3.37 3.30
Disposition
Nonutility Shipments................ 4.08 2.88 2.49 3.49 3.23 4.20 2.85 2.62 3.31 3.24
Electric Utility Shipments .......... 0.38 0.14 0.17 0.1 0.20 0.1 0.05 0.04 0.05 0.06
Electric Utility Consumption ..... 0.33 0.15 0.18 0.15 0.20 0.22 0.12 0.13 0.14 0.15
Electric Utility Stock Levels
(million barrels)
Opening 24.63 22.09 22.76 22.76 24.63 20.77 20.48 21.64 23.18 20.77
Closing 22.09 22.76 22.76 20.77 20.77 20.48 21.64 23.18 22,71 227
Net Additions (MMBD)........ -0.03 0.01 0 -0.02 -0.01 0 0.01 0.02 -0.01 0.0t
Electric Utility Discrepancy...... -0.08 0.0t 0.01 0.02 -0.01 0.11 0.08 0.11 0.09 0.09
Discrepancy .............coooeioens 0 0 0 (o} 0 0 0 0 0.0t 0
Total Disposition.................... 4.46 3.02 2.66 3.60 3.43 4.30 2.90 2.66 3.37 3.30

MMBD = Million barrels per day.
Note: Historical data in this table may differ from comparable data in Volume 2 due to rounding error in cumulating from monthly data.

Table 3.15 Distillate Fuel Oil Demand: Base Case and Scenario Differentials

(Miilion Barrels per Day)
1980 1981
Quarter Quarter
Scenario Cases 1st 2nd 3rd 4th Total st 2nd 3rd 4th Total

Demand in 50 States

Base Cas€................coooienns 3.85 2.90 2.69 3.30 3.18 3.81 2.96 278 3.36 3.23
Price Sensitivity

High Price ...................oool. 0.02 0 -0.01 -0.05 -0.01 -0.06 0 -0.01 -0.06 -0.03

Low Price...............cooviiiiinn -0.01 0 0 0.04 0.01 0.07 0 0 0.10 0.04
Weather Sensitivity

Favorable Weather ................. -0.05 -0.01 0.01 -0.06 -0.03 -0.08 -0.01 -0.01 -0.06 -0.04

Adverse Weather................... 0.06 0.01 0.01 0.06 0.03 0.08 0.01 oo 0.06 0.04
Economic Sensitivity

High Economics .................... 0.02 0.06 0.07 0.09 0.06 0.11 0.12 0.15 0.16 0.13

Low Economics..................... -0.01 -0.06 -0.07 -0.09 -0.06 -0.11 -0.12 -0.15 -0.16 -0.13
High Demand .................cooonns 0.07 0.06 0.07 0.12 0.07 0.15 0.12 0.15 0.20 0.15
Low Demand................cocevnnnns -0.06 -0.06 -0.07 0.12 - 007 -0.15 -0.12 -0.15 -0.18 -0.14

Notes: See Tables 3.3 and 3.4 for assumed changes in key variables for price, weather, and economic sensitivities.
Historical data in this table may differ from comparable data in Volume 2 due to rounding error in cumulating from monthly data.
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1980 1981
Quarter Quarter

1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
3.05 2.81 3.14 2.89 2.98 2.78 3.03 3.31 2.96 3.02
0.26 0.11 0.16 0.20 0.18 0.23 0.12 0.18 0.20 0.18
0.01 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.25 0.10 0.16 0.20 0.18 0.23 0.11 0.17 0.20 0.18
228.3 179.0 180.2 236.4 228.3 217.3 145.2 161.4 226.1 217.3
179.0 180.2 236.4 217.3 217.3 145.2 161.4 226.1 207.8 207.8
0.54 -0.01 -0.61 0. 0.03 0.80 -0.18 -0.70 0.20 0.03
3.85 2.90 2.69 3.30 3.18 3.81 2.96 2.78 3.36 3.23
3.65 2.72 244 3.12 2.98 3.62 2.78 2.56 3.21 3.04
0.21 0.18 0.24 0.18 0.20 0.20 0.18 0.22 0.15 0.19
0.24 0.17 0.23 0.18 0.20 0.22 0.17 0.20 0.16 0.19
22.71 20.75 21.55 23.05 22.71 22.70 20.75 21.55 23.05 22.70
20.75 21.55 23.05 22,70 22.70 20.75 21.55 23.05 22.70 22.70
-0.02 0.01 0.02 0 0 -0.02 0.01 0.02 0 [o]
o] 0 0 0 0 0 [o] ] 0 0
-0.02 0 0 0 -0.01 [] [¢] 0 0 0
3.85 2.90 2.69 3.30 3.18 3.81 2.96 2.78 3.36 3.23

e A pricing scheme establishing a specific set of
wellhead prices was put into effect, allowing
phased decontrol of most categories of natu-
ral gas to be accomplished by 1985.

e Incremental pricing rules were established.
As a result, certain low-priority industrial

customers will pay a larger share of the first

sale acquisition costs of natural gas than
other consumers.

As a temporary measure, the NGPA allowed
intrastate pipelines to move intrastate gas into the
interstate market for a period of up to 2 years
without permanently committing the gas to the
interstate market. This measure resulted in the
dispersion of the surplus gas that had developed in
the intrastate market and the alleviation of the
shortage in the interstate market that occurred
under the previous regulatory structure. _

As the price of natural gas is decontrolled, the
likelihood of curtailment to firm service customers
diminishes. Generally, curtailments are imposed
during peakload seasons (winter) on low-priority

customers who must acquiesce to the claims of
higher-priority users. Under the NGPA, only small
amounts of gas production are currently
decontrolled (stripper wells) or will be decontrolled
soon (some of the NGPA specified category known
as high cost natural gas). To the extent that this
permits the price mechanism to make the
appropriate allocations, the curtailment issue may
be transitory.

The price of natural gas reflects the impact of
the NGPA pricing scheme imposing wellhead
ceiling prices on the different categories of natural
gas. (See Table 3.3.) These categories were estab-
lished by the NGPA based on physical characteris-
tics of the gas deposits and drilling wells. Because
only a portion of the incremental pricing scheme
regulations have been implemented recently, their
effects were not included in the short-term fore-
casts of natural gas price.

As a result of these price initiatives, natural gas
and alternative fuels will be priced more competi-
tively in some markets. The NGPA will permit
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Table 3.16 Quarterly Supply and Disposition of Residual Fuel Oil
(Million Barrels per Day, Except Stocks)

1978 1979
Quarter Quarter
Base Case 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
Supply
Refinery Output 1.80 1.59 1.62 1.66 1.67 1.81 1.59 1.60 1.73 1.68
Imports 1.56 1.28 1.30 1.29 1.36 144 1.0t 0.94 1.10 112
Exports 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Net Imports 1.54 1.27 1.28 1.28 1.34 1.43 1.00 0.93 1.10 1.1
Primary Stock Levels (million barrels)
[0 - - 90.0 62.4 71.9 81.3 90.0 90.2 720 80.9 87.8 90.2
Closed. ... 62.4 71.9 81.3 90.2 90.2 72.0 80.9 87.8 95.3 95.3
Net Withdrawals (MMBD).......... 0.31 -0.10 -0.10 0.10 0.00 0.20 -0.10 -0.07 -0.08 -0.01
Total Primary Supply............... 3.65 2.76 2.79 2.84 3.01 3.44 2.50 2.45 2.75 2.78
Disposition
Nonutility Shipments................ 1.99 1.39 1.36 1.52 1.56 1.95 1.32 1.16 1.58 1.50
Electric Utility Shipments .......... 1.68 1.38 1.44 1.34 1.46 1.50 1.19 1.30 1.17 1.29
Electric Utility Consumption ..... 1.90 1.29 1.48 1.46 1583 1.59 113 1.26 1.29 1.31
Electric Utility Stock Levels
(million barrels)
Opening ...............o..oee 118.8 107.0 1144 1163 118.8 97.5 91.5 99.5 99.9 97.5
Closing ...................loee. 107.0 1144 1153 97.5 97.5 91.5 99.5 99.9 97.6 97.6
Net Additions (MMBD) ........ 0.13 0.08 0.01 -0.19 -0.06 -0.07 0.09 0.00 -0.03 0.00
Electric Utility Discrepancy ........ 0.09 -0.01 0.05 -0.07 0.01 0.02 0.03 -0.05 0.09 0.02
Discrepancy..............coviiainns -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Total Disposition.................... 3.65 2.76 279 2.84 3.01 3.44 2.50 2.45 2.75 2.75,
MMBD = Million barrels per day.
Note: Historical data in this table may differ from comparable data in Volume 2 due to rounding error in cumulating from monthly data.
Table 3.17 Residual Fuel Oil 