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Preface

The Energy Information Administration (EIA) quarterly forecasts of short-term energy supply, demand,
and prices are revised in January, April, July, and October for publication in the Short-Term Energy
Outlook (Outlook). An annual supplement analyzes previous forecast errors, compares recent projections
by other forecasters, and discusses current topics of the short-term energy markets (see Short-Term
Energy Outlook: Annual Supplement, DOE/EIA-0202). The principal users of the Outlook are managers
and energy analysts in private industry and government. The projections in this volume extend
through the fourth quarter of 1990.

The forecasts are produced using the Short-Term Integrated Forecasting System (STIFS). The STIFS
model uses two principal driving mechanisms: a macroeconomic forecast and world oil price
assumptions. Macroeconomic forecasts produced by Data Resources, Inc. (DRI), are adjusted by EIA to
reflect EIA’s assumed world crude oil prices. EIA’s Oil Market Simulation Model is used to project
world oil prices. (The EIA models are available on computer tape and diskette from the National
Technical Information Service.)

The three projections for petroleum supply and demand are based on low, middle, and high crude oil
price trajectories. The discussion and tables in this volume refer primarily to the middle, or base case,
scenario and, unless otherwise noted, to the domestic situation. Other cases examining the sensitivity
of total petroleum demand to varying assumptions about prices, weather, and economic activity are
shown in Table 7. Discussions of the world oil price refer to the cost of imported crude oil to U.S.
refiners.

The forecasts and historical data are based on EIA data published in the Monthly Energy Review,
Petroleum Supply Monthly, and other EIA publications. Minor discrepancies between the data in those
publications and the historical data in this Outlook are due to independent rounding. All percentage
changes are calculated from the values in the tables rather than from the rounded numbers cited in the
text.
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Highlights

Oil prices increased during the first quarter of this year, as production quotas agreed to by members
of the Organization of Petroleum Exporting Countries (OPEC) resulted in lower production levels, and
worldwide demand for petroleum products continued to be strong. The crude oil and product price
forecasts presented in this Outlook reflect market conditions as of April 19, 1989. Warmer first-quarter
temperatures helped to hold down demand for electricity and heating oil. Some significant switching
from gas to oil at utilities appears to have carried over from late 1988 into early 1989. Hence, total
petroleum consumption this year should expand by about another 150,000 barrels per day. Next year,
however, a slowdown in the trade sector-led boom in the general economy and the assumption that oil
will not maintain its recent level of use at utilities dampen projected growth in domestic oil demand.
Nevertheless, since additional petroleum supplies will come from foreign production, net oil imports
are anticipated to continue a strong increase over the period.

Oil Spill at Valdez, The recent oil spill at Valdez, Alaska, led to sharply reduced tanker

Alaska Causes Temporary  operations and forced a 60-percent cutback in North Slope crude oil

Cut in  North  Slope  production throughout the last week of March. During the first week

Production of April, more normal tanker operations resumed, and North Slope
production returned to its normal level of about 2 million barrels per
day. A secondary effect of the oil spill was a temporary rise in the
spot price of wholesale gasoline on the West Coast.

Imported Oil Prices World oil prices rose to $16.65 in the first quarter of 1989 as OPEC
Expected to Remain at appeared to maintain production levels that were slightly lower than
New, Higher Levels rising demand. Over the forecast period, prices are projected to

average $17.50 during the second quarter 1989, drift gradually to $17.00
per barrel, and remain at that level through 1990.

Net Oil Imports Continue US. net imports of crude oil (including the Strategic Petroleum

to Increase Reserve) and petroleum products are expected to continue rising
through 1990, reaching 7.2 million barrels per day or 41 percent of
domestic consumption. The increase in net imports between 1988 and
1990 is expected to be about 760,000 barrels per day. This reflects
continued increases in demand, declines in production, and the current
belief that the preliminary crude oil import data for 1988 will rise by
about 100,000 barrels per day when they are finalized.

Gasoline Prices Rise Motor gasoline prices are expected to rise sharply in the second
Sharply in Response to quarter as recent world oil price increases are passed through and
Increases in Crude Oil various concerns regarding the ability of refiners to meet Reid Vapor
Prices Pressure regulations affect markets. By 1990, the average price should

stabilize at about $1.04 per gallon.

Natural Gas Use Remains  Natural gas consumption should continue to exceed 18 trillion cubic

Strong feet in 1989 and 1990. Although natural gas use at electric utilities lost
ground to oil in 1988, gas use in industrial applications gained
significantly last year, and should continue to grow through 1990.
Residential and commercial consumption of gas was lower in early
1989 because of warmer weather, but in the forecast, electric utility use
of gas should rebound from the depressed levels of 1988.
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Electricity Demand
Expected to Slow

Utilization Rates at
Nuclear Plants Continue
at Higher Levels

Coal Production Approaches
1 Billion Tons by 1990

The assumed return to normal (hence milder) temperature levels
should produce lower year-over-year growth in electricity demand in
1989. Next year, with normal weather, electricity growth rates should
pick up somewhat, reflecting persistent growth in overall electricity
demand.

Capacity utilization rates at nuclear plants averaged nearly 64 percent
during 1988, substantially above the 58 percent average for 1987. Most
of this improvement is expected to be sustained throughout the
forecast period.

Coal consumption gains should be paced by the utility sector where
coal continues to play the major role in meeting total electric power
demand. As a result, domestic production requirements should
approach 1 billion tons by 1990.
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Table 1. Summary of Base Case Assumptions and Projections

Year Annual Percentage Change
Assumptions and Projections
1987 1 1988 ] 1989 ‘ 1990 1987-1988J 1988-1989} 1989-1990
Macroeconomic Indicators
Real Gross National Product
(billion 1982 dOIIATS) ...ccovveeeireerreeetreiere et rnaseene 3,847 3,996 4,099 4,158 39 26 1.5
Index of Industrial Production (Mfg.)
{index, 1977 =1.000) ...cccoorevvrreririeeremreiretesie e et eeseeraeaeas 1.346 1.428 1.473 1.496 6.0 32 1.6
imported Crude Oil Price
(nominal dollars per barrel) ... 18.13 14.64 17.00 17.00 -19.2 16.1 .0
Retail Prices (nominal)®
Motor Gasoline?
(dollars per gallon) .96 .96 1.04 1.04 .0 8.3 .0
No. 2 Heating Oil
(dollars per gallon) ........ccceciiiiiciiiii e .80 .81 .84 .87 1.3 3.7 3.6
Residential Natural Gas
(dollars per thousand cubic feet} .........ccoecveiiiiiceincne, 5.55 5.46 5.62 571 -1.6 29 1.6
Residential Electricity
(cents per kilowatthour) .........c..cccievnnnnn e 7.41 7.50 7.57 7.88 1.2 .9 4.1
Petroleum Supply
Crude Oil Production®
(million barrels per day) ....c...cccoveveienienienienmee s 8.35 8.13 7.84 7.78 -2.6 -3.6 -8
Net Petroleum Imports, Including SPR
(million barrels per day) 5.91 6.35 7.09 7.21 7.4 11.7 1.7
Energy Demands
Total Market Economies Petroleum
(million barrels per day) ......ccooveeveniiicicie e 49.05 50.40 51.21 51.92 2.8 1.6 1.4
Total U.S. Petroleum Consumption
(million barrels per day) 16.67 17.17 17.32 17.45 3.0 .9 .8
Motor Gasoline ... 7.21 7.31 7.41 7.50 1.4 1.4 1.2
Distillate Fuel Oil 2.98 3.10 3.14 3.21 40 1.3 22
Residual Fuel Oil ... 1.26 1.33 1.25 1.18 5.6 -6.0 -5.6
Other Petroleumd 5.22 5.42 5.52 5.56 3.8 1.8 .7
Coal Consumption
(MIllIoN ShOMt 1ONS) ..ot e eerenee 837 882 884 901 5.4 .2 1.9
Natural Gas Consumption
(trillion cubic feet) .....ccoiee e 17.14 18.04 18.32 18.77 53 1.6 25
Electricity Sales
(billion KIIOWAtNOUIS) .....cverecrireeirieriieiitnisieeeee e seceseesenssennenes 2,455.4 2,566.2 2619.9 2,702.1 4.5 2.1 3.1
Gross Energy Consumption®
(quadrillion Btus) ... 76.77 79.96 81.07 82.70 4.2 1.4 20
Thousand Btu/1982 Dollar of GNP ..........ccceeevrvciccennnees 19.96 20.01 19.78 19.89 3 -1.1 .6

a All prices include taxes, except prices for No. 2 heating oil and residential electricity.

b Average for all grades and services.

¢ Includes lease condensate.

9 Includes crude oil, pentanes plus, other hydrocarbons and alcohol, unfinished oil, and gasoline blending components.

e The conversion from physical units to Btu is calculated by STIFS using a subset of Monthly Energy Review (MER) conversion factors. Consequently,
the historical data may not precisely match that published in the MER.

SPR: Strategic Petroleum Reserve.

Notes: Minor discrepancies with other published EIA historical data are due to independent rounding. Historical values are printed in boldface, fore-
casts in /talics.

Sources: Historical data: Energy Information Administration, Monthly Energy Review, DOE/EIA-0035(89/01); International Energy Annual 1987
DOE/EIA-0219(87); Petroleum Marketing Monthly, DOE/EIA-0380(89/01); Petroleum Supply Monthly, DOE/EIA-0109(89/01); Petroleumn Supply Annual
1987, DOE/EIA-0340(87)/1; Natural Gas Monthly, DOE/EIA-0130(89/01); Electric Power Monthly, DOE/EIA-0226(89/01); and Quarterly Coal Report,
DOE/EIA-0121(88/4Q); Organization for Economic Cooperation and Development, Monthly Oil Statistics Database through December 1988. Macroeco-
nomic projections are based on modifications to Data Resources, Inc., Forecast CONTROL0489.
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International Petroleum

Recent Developments

The world oil market situation continues to confound market analysts, as spot prices, after declining in
February, increased sharply in March. On March 31, spot prices for OPEC crude oils ranged from
about $16.50 to $20 per barrel, the highest that this range has been since U.S. tanker escorts began in
the Persian Gulf in July 1987. In fact, at the end of March, the spot prices of heavier Persian Gulf
crude oils were within 25 cents per barrel of their now abandoned Official Selling Prices (OSP) and the
spot prices of North African crude oils were as much as $1.30 per barrel higher than their OSP. Why
have prices not begun to weaken as many had expected and what will happen in future months?

One explanation for the stronger tone in the market is that recently available data and analyses
indicate that the market was more in balance at the end of 1988 than was indicated in the last Outlook.
The EIA now estimates that oil consumption by the OECD countries in the fourth quarter of 1988 was
almost 38.8 million barrels per day, or 400,000 barrels per day higher than previous estimates. This
increase in consumption more than offsets a corresponding 130,000-barrel-per-day increase in estimated
fourth-quarter oil supply. As a result, it is currently estimated that oil stocks grew by only about
600,000 barrels per day in the fourth quarter, or 700,000 barrels per day less than was estimated in the
last Outlook.

During the first quarter of 1989, fundamental market forces and certain psychological factors converged
to keep oil prices high. On the supply side, an oil spill at Valdez, Alaska, brought on minor shortages
on the U.S. West Coast: crude oil liftings were reduced from the normal level of 2.0 million barrels per
day to 800,000 barrels per day for some 11 days. More significantly, accidents at a number of
production facilities in the United Kingdom (U.K.)) sector of the North Sea combined to reduce crude
oil supply by nearly 800,000 barrels per day below the previous year’s rate. At the same time, OPEC
oil production in the first quarter decreased by almost 2.4 million barrels per day from the rate in the
fourth quarter of 1988, averaging about 21.9 million barrels per day (including about 1.8 million barrels
per day of condensate and liquefied petroleum gas production and refinery gain). Adding to this
tightness on the supply side, at least psychologically, a group of non-OPEC oil producers agreed in
February to decrease their crude oil production and/or exports by about 300,000 barrels per day
during the second quarter of 1989.

On the demand side, much of the sentiment that has contributed to oil market strength is based on
projecting results for 1988 into 1989. It is currently estimated that petroleum demand by the OECD
countries averaged 36.7 million barrels per day in 1988, an increase of 950,000 barrels per day, or 2.7
percent, over the 1987 rate. In the developing countries, or Other Market Economies, the EIA estimates
that consumption averaged almost 13.7 million barrels per day in 1988, an increase of 400,000 barrels
per day, or 3.0 percent, over the 1987 rate. Obviously, if these trends continued into 1989, the demand
for oil would remain very strong.

There are two reasons why these demand trends may not continue in 1989 and 1990. First, economic
growth may slow, particularly in the second half of 1989 and again in 1990. Second, some of the
increased consumption in 1988 was due to temporary or one-time events such as buildups of tertiary
inventories in anticipation of tax increases, unavailability of nuclear and hydroelectric generating
facilities, and fuel-switching induced by relatively low residual fuel oil prices. The influence of these
factors and of abnormal weather patterns in 1988 suggest that it may be risky to project demand
trends from 1988 into 1989 and 1990.

On the supply side, too, there are two factors which suggest that the oil prices may not remain as
strong as they currently are. First, OPEC wellhead crude oil production for the first quarter of 1989,
while well below the rate for the fourth quarter of 1988, may have exceeded the OPEC production
ceiling of 18.5 million barrels per day by over 1.6 million barrels per day. While much of this excess
may have gone into producer country stocks, it now appears that OPEC will continue to overproduce
in the second quarter and that the OPEC oil ministers will decide on a significant increase in the
production ceiling at their June Ministerial Conference. Second, even if the recent production loss of
about 500,000 barrels per day from the Brent system in the UK. sector of the North Sea continues for
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4 weeks, additional production from new
Norwegian oil fields and the return of
production from previously damaged U.K.
facilities may result in North Sea production
for the second quarter that is about the same

as the rate for the first quarter. Million Barrels per Day

35

History Projections

Production Capacity 29.3
Forecast 30 o OOUCTON SRR N

L~ P

The demand for petroleum products by the
Market Economies is expected to average I High Production
512 million barrels per day in 1989, an e R A Capacity A | \ 236

increase of 810,000 barrels per day, or 1.6
percent, from the 1988 rate (Table 2). In
1990, demand is expected to increase by 20 AN NG R
710,000 barrels per day, or 1.4 percent. Production

Low Production

Petroleum demand by the OECD countries is S Y S
expected to average almost 37.2 million
barrels per day in 1989, an increase of
480,000 barrels per day, or 1.3 percent, from
the current rate. This increase is based on
the assumption that the OECD economies
will grow at a 3.0 percent rate in 1989,
down sharply from the 3.9 percent rate for I
1988 (Table 3). The United States and Japan
are each expected to account for about one-
third of this increase, while Europe accounts 0 | ‘ : :
for one-fourth. In 1990, as a result of a 1986 1987 1988 1989 1990
further slowing in OECD economic growth

to only 2.1 percent and a partially offsetting

return to colder winter weather and normal Figure 1. OPEC Oil Production and

tertiary inventory patterns in Europe, Production Capacity
petroleum demand is expected to increase by
440,000 barrels per day, or 1.2 percent. In Note: OPEC production includes crude oil, natural gas liquids,

the Other Market Economies, petroleum a”ds refinery Qﬁi_n-t £ nformation. Administration. Office. of
: : ources: History: Energy Information Administration, Office o

demand bls elxpected d to increase by ab01:1t Energy Markets and End Use, International and Contingency

330,000 barrels per day, or 2.4 percent, in Information Division. Projections: Table 2.

1989, and by only 280,000 barrels per day, or

2.0 percent, in 1990.

Oil production from the non-OPEC market economies should remain almost unchanged in 1989, and
then increase by about 360,000 barrels per day in 1990 (Table 2). In 1989, significant production
increases from Norway (300,000 barrels per day), Syria (80,000 barrels per day), and Colombia (60,000
barrels per day) will almost offset declines from the United States (260,000 barrels per day) and the
United Kingdom (200,000 barrels per day). In 1990, production increases from Colombia, Norway,
Syria, and North Yemen will more than offset declines from the United States and Canada, while
production from the United Kingdom remains almost unchanged.

The forecast detailed above implies OPEC oil production in 1989 of over 21.8 million barrels per day,
or 340,000 barrels per day above the rate for 1988. In 1990, OPEC production will probably increase,
as Iraq, Iran, and Gabon use their new export and production capacities. A range of possible
aggregate OPEC oil production levels is projected, based on a range of assumed inventory behavior,
but these projections are not disaggregated to the country level (Figure 1). Significant excess oil
production capacity is expected to persist in the OPEC member nations throughout the forecast period.

8 Energy Information Administration/ Short-Term Energy Outlook April 1989



World OQil Prices

One of the most uncertain factors affecting
the domestic short-term energy outlook is
the world oil price, defined here as the
nominal price of imported crude oil
delivered to U.S. refiners. Because of this
uncertainty, three different world oil price
scenarios are employed (Figure 2). These
scenarios are used to develop a base case
projection and two alternative projections
that provide a range of projections for
domestic supply and demand (Table 4).

In the base oil price scenario, the world oil
price increases from about $16.65 per barrel
in the first quarter of 1989 to $17.50 in the
second quarter, decreases to $17.00 in the
third quarter of 1989, and remains at this
level through 1990. This scenario is based
on the assumption that OPEC production in
1989 will remain near the rate attained in
the first quarter of the year and that OPEC
production increases in 1990 will be held to
very moderate levels.

In the low oil price scenario, the world oil
price decreases to $15.00 per barrel in the
second quarter of 1989 and remains at that
level throughout the forecast period. In this
scenario, it is assumed that, after the first
quarter of 1989, a combination of increased
OPEC overproduction and slow growth in
oil consumption, as a result of sharply lower
economic growth, keeps oil prices at a low
level. This level is not low enough,
however, to force OPEC to implement
production restraints capable of lifting prices
significantly.

In the high oil price scenario, the world oil

Current Dollars per Barrel

History Projections
West Texas
Intermediate
High $19 -
Base $17
SN——
Low $15 7
N Imported Cost
10 o e
0 [ [ I i
1986 1987 1988 1989 1990

Figure 2. World Oil Prices

Note: Prices are defined as the cost of imported crude oil to
U.S. refiners.

Sources: History: Energy Information Administration, Monthly
Energy Review, DOE/EIA-0035(89/01) (Washington. DC, 1989).
Projections: Table 4.

price increases to $19.00 per barrel in the second quarter of 1989 and remains at that level throughout
the forecast period. In this scenario, it is assumed that OPEC producers decide not to increase their
production rates and that oil consumption remains very strong, as a result of continued high economic
growth in both the developed and developing countries. As a result, the world oil price remains

above the OPEC target price.

Energy Information Administration/ Short-Term Energy Outlook April 1989 9



Macroeconomic Activity
GNP Outlook

Based on projections from Data Resources, Inc., adjusted for EIA world oil price estimates, real gross
national product (GNP) is expected to increase by 2.6 percent this year, cooling down from the
relatively rapid 3.9-percent pace experienced last year. It should continue to decelerate further in 1990
to 1.5 percent, the lowest rate in 8 years.

As projected, lower growth in the trade sector, rising interest rates, and accelerating inflation are the
primary reasons for the gradual slowing of growth in GNP over the next 2 years.

As a result, investment and consumption slow considerably in the next 2 years as increases in interest
rates cause residential fixed investment and interest-rate-sensitive sectors of the economy to experience
slower growth. Consumption accounts for a larger proportion of real GNP change over the forecast
period. In 1988, consumption contributed to 48 percent of the GNP growth. For the next 2 years, real
consumption expenditures explain over 60 percent of GNP growth, as the investment share becomes
negligible in 1989 and declines in 1990 (Figure 3).

Annual GNP Growth Rate Components (Billions of 1982 Dollars)
71
63
3.9%
3.4% i
4%
40 37
2.8% % 29 N\
2.6% 23
19
2
1.5%
) 4
-13
1987-88 1988-89 1989-90
A B cConsumption Investment
1985-86 1986-87 1987-88 1988-89 1989-90 ] Government Trade Balance

Figure 3. Annual Changes in Real GNP and Components

Sources: History: Bureau of Economic Analysis, U.S. Department of Commerce. Projections: 1989 and 1990, based on
modifications to Data Resources, Inc., Forecast CONTROL0489.
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The projected growth in real GNP is shown
in Figure 4, along with projected real income
and manufacturing production.

Since forecasting macroeconomic growth
involves a  considerable degree of
uncertainty, and since the overall economic
activity of a nation is one of the main
determinants of energy demand, two
additional GNP growth rates, roughly one
percent higher and one percent lower than
the base case, have been analyzed.

January 1986=1.00
1.2

History Projections

Manufacturing Production -

N\, 1~
/

v

'd

Real GNP

1986 1987 1988 1989 1990

Figure 4. Indices of Economic Activity
Sources: History: Bureau of Economic Analysis, U.S.

Department of Commerce, Survey of Current Business; Federal

Reserve System, Statistical Release G.12.3. Projections: Table 4.

Energy Information Administration/ Short-Term Energy Outlook April 1989 11



Energy Product Prices

Many energy product prices tend to follow
the crude oil price path, with short-term
divergences reflecting seasonal changes in T
demand and supply as well as unexpected
developments. A notable example in the

latter category was the 10.1-million gallon oil

spill in Alaska’s Prince William Sound on

March 24, and the subsequent disruption in 105
oil shipments from Alaska.

Cents per Gallon

Oil Spill Has Temporary Effect on
Wholesale Gasoline Prices

Last month, consumers in some parts of the 10Q ANy e
country saw a sharp increase in retail
gasoline prices. Californians experienced an
average increase in retail prices of 22 cents
per gallon from mid-March to mid-April
This was a delayed reaction to rising crude
oil prices which, between early November 95 . T
1988 and mid-April 1989, had risen by 23
cents per gallon. Only wholesale prices in
the spot market shot up disproportionately,

but they returned to normal levels within 92 -
two and one-half weeks.

O e T T T T T T T T 1
Interruptions to tanker traffic in Prince J EM A M J J A S OND

William Sound lasted five days. The Alaska
North Slope resumed full production of two
million barrels per day on April 5th and is
expected to maintain that production rate in
the foreseeable future. Furthermore, tanker

Figure 5. Motor Gasoline Prices

Note: Prices are average retail prices, all types.

shipments following the refloating of the Sources: History: Energy Information Administration, Monthly
Exxon Valdez on April 5th have returned to Energy Review, DOE/EIA-0035(89/01) (Washington, DC, 1989),
near-normal volume. As a result, the actual Table 9.4. Projections: Table 5.

loss of Alaskan crude was approximately 13

million barrels of oil. This amount is small

by national standards, about 17 hours of total national consumption. However, 10 million of the 13
million barrels were destined for West Coast refiners, and, as mentioned, that region experienced a
nervous reaction in the spot markets. In the two weeks following the spill, West Coast crude oil
losses were offset by crude oil from other producing regions, by drawdown of refinery crude oil
stocks, and by product imports.

Spring Demand, Refinery Costs
Also Push Gasoline Prices Up

Observed wholesale gasoline price increases, which began in January, long before the spill, can be
attributed to several causes. Crude oil prices rose from a two-year low of $12.58 per barrel (West
Texas Intermediate) in early October 1988 to slightly above $20 per barrel on March 23, the day before
the Valdez incident--equivalent to a product price increase of 18 cents per gallon. Wholesale gasoline
price increases due to oil price increases had begun to appear before the spill, but average retail prices
for the Nation at large remained essentially unchanged since October (Figure 5). That is, the retail
price of gasoline lagged the crude oil price increase by some four months. Other factors contributing
to the rise in gasoline prices included strong seasonal gasoline demand, lower refinery gasoline
inventories due to routine seasonal refinery maintenance, and new gasoline specifications that will
reduce vapor emissions this summer, but are increasing refining costs now. In the past couple of
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years, high refinery utilization rates and a
growing demand for the higher-octane

premium grades have helped push refining Cents per Million Btu

320
costs up. History [ Projections
' ' _ 300 - S
In 1989, gasoline inventories, currently Residual
unseasonably low, are forecast to return to DBO v e e e ] s A Y
their normal levels, with refiners better J
prepared to meet the high demand of the 260 1 A

Q
peak driving season.  However, capacity /" Natral Gas
constraints are not likely to change much in I
the short term, and the drift toward higher-
octane premium blends is likely to continue.
A new rule by the Environmental Protection 200
Agency (EPA) designed to reduce urban )/

smog will go into effect in June of this year. 0 ,
This rule will require refiners to reduce their 1988 1989 1990
use of butane and similar volatile additives 0,4 -2uadriliion Bty

in gasoline. It may require new equipment ' [ History | Projections

‘..H“/‘Nét:sral.‘ //\ :
J \ \

.\//\/\/H .

240 7% NIA”

for some refiners.

Finally, European demand for low-lead high 03 ' /\
octane blends of gasoline is rising as the
UK. in particular has placed incentives on
the sales of high octane unleaded versus
leaded blends. This could lead to tighter
supplies and higher priced imports to the

U.S. from Europe. 0.1 4\
. . . Residual Fuel

Therefore, the outlook for gasoline prices in :

1989 and 1990 largely reflects the forecast for 0 - v — B

changes in crude oil prices and normal

seasonal variations off last year’s high refiner Figure 6. Utility Fossil Fuel Prices and
margins. )

Consumption
Electricity Prices Steady Sources: History: Energy Information Administration. Monthly
Ene_rgy_Review, DOE/EIA-0035(89/01) (Washington, DC, 1989).
Under the current forecast, residential Projections: Table 5.

electricity prices will have remained

essentially flat in nominal terms from 1986

through 1989, because the cost of capital and the average cost of fuel will have been relatively stable.
The excessively hot summer of 1988 had little effect on average prices, even though demand soared,
because world oil prices at the time were falling. This helped keep electric utility fuel prices for both
residual fuel oil and natural gas low for electric utilities. In 1990, electricity prices are expected to
increase at about the rate of inflation, as fossil fuel costs and capital costs rise moderately. The
weighted average fossil fuel price is expected to increase by 3.6 percent from 1989 to 1990. This fuel
component represents about one-third of the electricity price.

Seasonal Variability in Fuel Oil and Gas Prices Related to Utility Use

Prices for residual fuel oil in the last quarter of 1988 were higher than usual relative to the price of
crude oil, even after discounting seasonality (Figure 6 and Table 5). Prices reflected tight supplies (fuel
oil inventories had not recovered from the drawdown by electric utilities during the preceding hot
summer) and high utility demand, especially in December.
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Residual fuel oil demand was high because
natural gas, a substitute for this fuel at
many electric utilities and historically the
less expensive of the two fuels, had become Cents per Thousand Cubic Feet
the more expensive by October of last year. 200
The price change was pushed by heavy
industrial demand for natural gas. In the
forecast period, the retail price of residual
fuel oil is expected to follow the price of
crude oil, with only normal seasonal
variations. A similar projection for the price
of this fuel to electric utilities is expected.

190

The price of natural gas to electric utilities is 180
expected to closely parallel that of residual
fuel oil, particularly if weather patterns are

normal. However, the national average
prices of the two fuels to utilities are not
expected to remain as close as during the 170

past winter. Gas reclaims a clear advantage
on the basis of energy content, as regional
price differences between oil and gas become
more pronounced with rising world oil
prices in 1989. 160

Over the past few years, the price of coal to
electric utilities has remained soft, partly
because of excess mining capacity, low prices
for the other fossil fuels, and partly because 0
the increase in new generation from nuclear
power plants helped contain coal
requirements. A utility stock buildup in the

winter of 1987/1988 in anticipation of a Figure 7. Natural Gas Wellhead Prices
miners’ strike (which never occurred), :

followed by a drawdown in 1988, have also Sources: History: Energy Information Administration, Monthly
helped ease prices. Coal prices are expected Energy Review, DOE/EIA-0035(89/01) (Washington, DC, 1989).
to remain soft over the forecast period. Projections: Table 5.

A New Seasonality Emerges in
Natural Gas Wellhead Prices

Average wellhead prices for natural gas increasingly are following spot prices , especially over the past
year, as a greater proportion of total purchases are made on the spot market or under longer term
contracts with flexible price provisions. One result of this trend is the pronounced increase in the
seasonality of average wellhead prices. During periods of peak demand, like the winter, prices tend to
be higher (Figure 7). This seasonality has long been established for delivered prices to electric utilities
and to industrial users, but is a relatively new phenomenon for wellhead prices. Developments in the
past year underscore the market basis for the new trend.

Spot prices for natural gas climbed steadily from $1.30 per thousand cubic feet in May 1988 to $1.86 in
December, in response to a combination of factors: heavy gas use caused by an early cold spell; low
underground storage levels, depleted partly because of a second consecutive hot summer causing
strong electric utility demand; and below-normal hydroelectric generation.!  This resulted in large
purchases on the spot market, which in turn bid the price up nationwide. By February 1989, however,

"Natural Gas Intelligence, May 16, 1988 and February 27, 1989 issues. The price represents the average high and for
spot price quotes for the Southwest (Texas and Gulf, Oklahoma, and Louisiana).
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prices had fallen to $1.50 per thousand cubic feet, as warmer-than-normal weather on the East Coast
lowered demand.?

Wellhead prices are forecast to increase by an averagé of 3 percent per year over the next 2 years (the
result of higher world oil prices). The seasonality observed in 1988, which was influenced by extreme
weather in both winter and summer, is expected to be dampened somewhat in 1989 and 1990.
Residential prices are projected to follow the expected wellhead price increase, and show growth of
about 2 percent per year over the next 2 years.

No Pressure on Heating Oil Prices

Residential heating oil prices stayed relatively high in the first half of 1988, due to the colder-than-
normal winter and to the higher-than-expected demand for diesel fuel oil, another middle distillate.
Prices followed normal seasonal patterns for the remainder of 1988 and for the beginning of 1989, with
the mild winter on the East Coast keeping a lid on prices. As long as stock levels remain within the
normal range, and the next winter's weather does not become unusually cold, heating oil price
increases should be quite moderate in the forecast period, rising only as much as the expected increase
in the price of crude oil.

“Natural Gas Intelligence, February 27, 1989.
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Total Petroleum Demand

Total petroleum demand surged by 3.0
percent in 1988 but should show a much

more modest 0.9-percent growth this year. Million Barrels per Day

Figure 8 illustrates the rapid growth in oil 19 ]

demand in 1988, particularly in the fourth History Projections
quarter. Last year’s increase resulted from a High

combination of strong economic growth,
relatively severe weather conditions in
winter and summer, and a sharp swing to
residual fuel use at electric utilities due to
plunging oil prices and low hydroelectric
power availability. The assumed slowing
economy, milder weather, and higher oil
prices this year portend far less dramatic
increases in overall petroleum demand in
1989. Demand should increase by 150,000
barrels per day, compared to the 500,000-
barrel-per-day average increase in 1988.
Another 130,000 barrels per day is expected
for 1990 as more fuel for the transportation
sector continues to be required (Table 6).

Case

Despite a current tight supply situation in
motor gasoline markets and labor trouble in |
the airline industry, demand for petroleum l
in the transportation sector should expand

apace, contributing at least 170,000 barrels 1987
per day to demand this year. About 240,000

barrels per day of additional demand was

attributable to this sector in 1988. Since .
industrial and commercial activity will Figure 8. Total Petroleum Demand

generally grow at about half the rate for last _ . N
Sources: History: Energy Information Administration, Monthly

year, increases in freight and business-related  pcr, 2o 0w, DOE/EIA-0035(89/01) (Washington, DC, 1989).
air and highway travel are not expected to Projections: Tables 6, 8, and 9.

be as robust in 1989. In the case of motor

gasoline, somewhat slower highway travel

growth over the next 2 years will be

accompanied by slower average fuel efficiency improvements, leading to continued demand growth of
about 100,000 barrels per year.

1988 [ 1989 1990

Weather-related oil use is expected to decline in 1989, as the demands for propane and home heating
oil for the year have already been negatively affected by the relatively mild weather in January. Also,
under the assumption that temperatures this summer will not reach the extremes experienced during
the third quarter last year, less pressure on oil as a peaking fuel at electric utilities is expected.

Patterns of oil use in the nonutility industrial sector were varied amidst last year’s oil demand boom.
While some increases in distillate use even beyond heating oil and transport use was apparent,
nonutility residual fuel oil use declined by a significant 60,000 barrels per day in 1988. While no sharp
additional declines in oil"use by the industrial sector are anticipated for this forecast, only a flat or
weak positive prognosis is offered. Natural gas and electricity are expected to meet most if not all of
the additional net energy requirements of the industrial sector in the short run.

An exception to the industrial story for 1988 was miscellaneous product use, which advanced by about
130,000 barrels per day. To a large extent, this reflected increased refinery fuel use (largely still gas).
As relatively little room for additional domestic refinery output remains, additional increases in this
area are expected to be limited. While propane use is expected to slacken this year, liquefied
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petroleum gases used as feedstocks will continue to increase along with output in the chemicals
industry, marginally adding to demand over the forecast.

Petroleum Sensitivities

This Outlook implements a new approach for developing high and low petroleum demand cases, which
now contain estimates for the possible extreme range of macroeconomic, weather and world oil price
pressures on the United States. The range of macroeconomic assumptions has already been discussed
(page 11) and reflects an assessment of macroeconomic forecast risk, as measured by the root mean
squared error of past base case macroeconomic forecasts. (See Table 4.) Scenario construction for the
world oil price cases has not been changed. The rationale for the world oil price scenarios presented
in this issue is discussed on page 9.

Because of the relative severity of recent weather patterns, new weather sensitivity cases were also
developed for this forecast. In order to provide a tangible basis for dealing with the weather in a
forecasting context, it is assumed for the adverse weather case that the worst weather observed for the
various seasons since 1975 would recur during the forecast quarters. Here, the "worst” weather was
chosen considering the four quarters of the year individually; an entirely analogous procedure was
used to develop the favorable weather case. A recurrence in 1989 of the worst third quarter seen in
the last 15 years would lead to petroleum demand that is 0.3 percent higher for the quarter than the
base case, all else the same. If the worst first quarter seen since 1975 is repeated in 1990, petroleum
demand would exceed the base case level by 300,000 barrels per day, 2.2 percent above the rather mild
first quarter 1989.

Sensitivity Results

Table 7 provides a summary of the estimated sensitivity of domestic petroleum demand to variations
in the world oil price, alternative macroeconomic growth assumptions and weather conditions. The
table also provides an explicit decomposition of the differences between the current alternative
petroleum demand cases and the base case into price, macroeconomic, and weather sources. For the
current Outlook, about 13 percent of the overall difference in petroleum demand cases is explained by
oil price variation, 51 percent is due to different assumptions about economic growth, and the
remainder is due to weather variance. For the purpose of constructing sensitivity cases, the three
sources of uncertainty are assumed to be strictly additive.

Combining the information from Table 4 with that in Tables 7, 8 and 9, the sensitivities of domestic
petroleum demand to changes in the three determinants discussed above can be summarized as shown
in the following box.

* For every $1.00 increase in world oil price, petroleum demand can be expected to fall by
approximately 30,000 barrels per day;

* For every 1 percentage point of additional growth in real GNP, petroleum demand can be
expected to increase by about 100,000 barrels per day, or 0.6 percent;

* For every 1 percent increase of cooling degree-days over normal levels, petroleum demand is
expected to increase by 0.02 percent; for heating degree-days, petroleum demand is expected
to increase by 0.11 percent.
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Motor Gasoline

Motor gasoline demand is expected to continue its 6-year growth trend, at a pace similar to the 1.4-
percent rate for 1988, through 1990. Domestic gasoline use is expected to gain about 100,000 barrels
per day in 1989 and another 90,000 barrels per day on average next year (Table 10). Increases in
motor vehicle travel are expected to slacken as the economy slows down from the rapid growth
exhibited in 1988. However, average vehicle efficiency (mpg), which has apparently been growing by
between 1.5 and 2.0 percent over the last several years, is not expected to advance as quickly in 1989
and 1990, averaging slightly under 1.5 percent during that period (Figure 9). Continued increases in
demand may be expected to exacerbate some gasoline supply problems now facing refiners and to
keep gasoline prices relatively high. Nevertheless, real (inflation-adjusted) fuel costs are expected to
decline between 1988 and 1990.

Gasoline demand began growing steadily in 1983, achieving an average rate of growth of 1.9 percent
between 1982 and 1988. A fairly rapid acceleration in gasoline demand occurred between 1984 to 1986,
rising from 1.1 percent in 1984 (a 70,000 barrel-per-day increase) to 3.0 percent in 1986 (a boost of over
200,000 barrels per day). During this period, total motor vehicle travel had been increasing at nearly-
constant rates ranging between 3.6 and 3.8 percent. Either a growing percentage of total travel growth
was associated with gasoline-powered vehicle travel in the 1984 to 1986 period, or average fleet mpg
improvement was decelerating.

The 2 years following 1986 have brought steadily declining gasoline growth rates. Demand increased
by 2.4 percent in 1987 and 1.4 percent in 1988. In 1987, vehicle travel increased by a remarkable 4.7
percent, the highest rate since 1982, followed by 3.2 percent in 1988 (the lowest growth rate in 6 years).

8.0 Million Barrels per Day a5 Annual Percent Change
_7 Ml bemand
Y77 Mies Traveled
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Figure 9. Motor Gasoline Demand and Components

Note: Projections begin in the second quarter of 1989.
Sources: History: Energy Information Administration, Monthly Energy Review, DOE/EIA-0035(89/01) (Washington, DC, 1989);
Federal Highway Administration, U.S. Department of Transportation, Traffic Volume Trends, various issues. Projections: Table 10.
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All indicators point to some slowing in
travel growth this year, but it should be »
noted that growth in domestic highway 4.0 _Million Barrels per Day
travel has been persistent in a variety of
economic environments. In fact, total
highway travel growth has not slipped
below 3 percent since 1982. Despite some
upward pressure on gasoline prices {even on
an inflation-adjusted basis) this year, growth
in gasoline demand should continue, as
persistence in travel demand growth is not
entirely offset by gains in mpg. Once the
expected long-term effects of lower real
gasoline prices occur, fleet efficiency
improvements should be lower. This
expectation contributes to a bullish outlook
for gasoline demand.

Distillate Fuel Oil

After increasing by 4.0 percent during 1988,
annual growth in distillate demand is

projected to be less during the forecast /

period.  With expected normal weather,

slower gains in manufacturing, and slightly

higher fuel oil prices, growth in distillate 0 S
demand averages 1.3 and 2.2 percent in 1989 N
and 1990, respectively (Table 11 and Figure SFEMOAM S AS O P
10).

Transportation demand for diesel fuel Figure 10. Distillate Fuel Oil Demand

showed annual growth of over 3.0 percent Note: Proiections beain with th d quarter of 1969
- : : e. Projections begin with the second quarter o .
durmg 1988. ~ Slower industrial growth and Sources: History: Energy Information Administration, Electric

higher diesel prices should cause growth — power Monthly, DOE/EIA-0226(89/01), and Monthly Energy Review,
rates to slow accordingly in 1989 and in DOE/EIA-0035(89/01) (Washington, DC, 1989). Projections: Table

1990. "

Residential and commercial demand for

distillate is expected to decline in 1989, reflecting the assumption (and so far the reality) of milder
weather this year. It is estimated that this January was 17.8 percent warmer than normal (in terms of
heating degree-days) and 23.0 percent warmer than in 1988. The first quarter of this year was
apparently 7.3 percent warmer than 1988, and the weather assumptions for the fourth quarter imply
3.5-percent warmer weather for that period.

Industrial use of distillate apparently increased significantly during 1988. Demand growth in this
sector is expected to moderate over the next 2 years, as industrial growth slows.

22 Energy Information Administration/ Short-Term Energy Outlook April 1989



Residual Fuel Oil

Residual fuel o0il demand received a
significant boost last year, increasing by an
average of 70,000 barrels per day, Ied
strongly by increased reliance by electric
utilities on oil to produce power. However,
demand is expected to fall at an average rate
of 58 percent during the forecast period
(Figure 11 and Table 12). The main factors
that increased utility oil use in 1988 will be
absent or lessened in importance this year.
Hydroelectric ~ generation is expected to
increase from low, drought-induced levels to
normal levels by the fourth quarter. In 1989,
oil prices should not remain as competitive
with gas as in 1988, and no natural gas
shortages are expected to arise that might
cause unusual restrictions on gas use by
utilities. ~ The data for 1988 imply that
industrial fuel switching to residual fuel has
peaked and may be declining. Still,
continued growth in  manufacturing
production may bring about increases in
nonutility demand in 1989.

Nonutility demand for residual fuel oil fell
by almost 8 percent during 1988, although
manufacturing demand was strong.  Since
the price of residual fuel during this time
became relatively competitive with natural
gas, there was an indication of reduced
willingness of industrial users to burn oil.
During 1989, nonutility demand for residual
fuel oil is expected to increase somewhat
from the extremely sluggish pace of 1988.
The downward trend continues in 1990, as
demand declines by 4 percent.

Million Barrels per Day

Figure 11. Residual Fuel Oil Demand

Sources: History: Energy Information Administration, Monthly
Energy Review, DOE/EIA-0036(89/01) (Washington, DC, 1989).
Projections: Table 12.

Demand for residual fuel oil by electric utilities showed a weather-related increase during 1988,
growing at an annual rate of 24 percent. This increase was due, in part, to favorable prices of residual
fuel oil compared with alternative fuels, particularly during the fourth quarter.  With milder
temperatures, less fuel switching, and more use of hydroelectric power expected this year, shipments to
utilities are expected to decline by 16 percent this year. In 1990, growth is expected to show a trend
similar to that for industrial use of residual fuel oil, declining by 6 percent.
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Other Petroleum Products

Demand growth for other petroleum
products, including jet fuel, liquefied
petroleum gas, and miscellaneous products,
averaged 3.8 percent in 1988. A modest
gain in demand is expected during the
forecast period; moderate growth in
transportation jet fuel is offset by slower
growth for industrial petroleum products
(Figure 12 and Table 13).

Jet fuel demand, after exhibiting an
estimated 5.1-percent growth in 1988, is
projected to grow by 4.1 percent in 1989 and
2.6 percent in 1990. Slower economic
growth and relatively firm ticket prices are
expected to keep growth in revenue ton-
miles (a measure of air traffic volume) down
to 4.5 percent in 1989 and 3.7 percent in
1990. Because of the difficulty in
quantifying the size of the effect of the
machinists’ strike at Eastern Airlines, the
forecast is not adjusted for the strike. An
upper limit on the size of the effect can be
given by assuming that the revenue ton-
miles of the industry was reduced by the
entire amount of Eastern’s 1988 m