2. Spring '96 Gasoline Price Runup:
An Example of Petroleum Market Dynamics

The rapid increase in gasoline prices during spring 1996 focused attention on petroleum markets. Petroleum
product prices have not drawn much public attention since the Gulf War, but the spring increase renewed
interest in the changing petroleum marketplace and raised questions about what caused the increase and the
potential for more such price increases in the future.

Introduction during December 1995. Taxes averaged 40.8 cents per
gallon.

Retail gasoline prices in the United States rose sharply ove . . .
the early months of 1996, increasing by 21 cents betweer’é verage monthly spot prices peaked in April at over 65 cents

) . . ) : er gallon, and retail prices, which lag spot price changes,
mid-February and mid-M4&y (Figure 13). While gasoline P . )
prices usually rise somewhat at this time of year, thepeaked a month later in May at $1.24. Figures 15 and 16

X . . ._show that the crude oil price increase explains a large part of
extraordinary speed and magnitude of the increase surprise . o .
e gasoline price increase. However, gasoline spreads also
and even alarmed many consumers. . . .
increased. Spot gasoline spreads normally increase between
. o December and May, follow hortl incr in retail
The spring 1996 price increases resulted from a confluence ece b? and May, followed sho ty_by creases in reta
: prices. Figure 16 shows what spot prices would have been,
of factors, some of which were unusual but not -
- L Pad average spot spreads been experienced.
unprecedented. Rising crude oil prices and the normal
seasonal increase in gasoline prices accounted for most
the retail price increase. However, gasoline markets wer
also affected by unusual factorsgluding: a late-winter cold
spell causing refiners to focus on producing distillate
(heatingoil, diesel fuel and kerosene-jet fuel) instead of

gasoline longer than usual; lower-than-normal gasoline . .
) e . . : : markets, through April, whermst prices peaked, follows the
stocks; continuing high gasoline demand and high refinery : X
. T ) : rogress of gasoline markets prices through the summer
capacity utilization; and persistent expectations that both .~ : 7 .
; . X . driving season, and concludes with the price reversal in
crude oil and gasoline prices would fall several months in the_ .
: : . L spring 1997.
future, which discouraged production of gasoline in excess

of demand to build stocks.

qfhis chapter describes the influence of various market
Sactors on gasoline prices and how these factors combined to
cause the unusual price increases in the spring of 1996. The
analysis focuses on the changes that occurred from
December, the normal seasonal low point for spot gasoline

In order to assess the main factors influencing gasoline Crude Oil Market in Spring 1996

prices, crude oil price movements are separated from the

gasoline prices, and spot prices will be explored separately Crude oll, the raw material for gasoline and other petroleum
from retail prices. The difference between gasoline price angroducts, represents by far the largest cost component of
crudeoil cost is referred to as the price spread. Figure 14 those products. The increase in crude oil prices from
shows the relationships between spot and retail prices and December 1995 through April 1996 explains about half of
the underlying costthat prices must cover, excluding taxes. the increase in retail gasoline prices. Light and heavy crudes
The full retail price of gasoline paid by consumers providesalike roserapidly in March and April (Figure 17). West

the revenues to cover the costs of crude oil, refining, storage Texas Intermediate (WTI) crude oil averaged $19.03 per
and distribution, marketing and retail expenditures, taxes barrel in December, fell back to under $18 towards the end
(federal, State and local), and to generate a return on of January, and peaked at $25.15 per barrel during April
investment (profits). The two largest single costs are crude

oil and taxes (Figure 15). For example, West Texas

Intermediate spot prices averaged 45.3 cents per ga||on 'Different data series (e.g., Platts versus Reuters) and different crude oils
(e.g., Brent versug/TI) will produce different numbers, but the trend and
conclusion remain the same. Tlgtcrude oiland normal spread patterns
explain most of the price increase. Other combinations of gasoline and crude
oil prices were inspected and more in depth analyses were performed and

*Regular gasoline, all formulations: Energy Information Administration discussed i\n Analysis of Gasoline Markets Sprih§96 DOE/PO-0046

(EIA), Form EIA-878, “Motor Gasoline Price Survey.” (June 1996).
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Figure 13.
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Figure 14. Price and Cost
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Figure 15. Crude Oil and Gasoline Prices
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Figure 16. Gasoline Price Summary
(NY Harbor Spot Conventional Regular)
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Figure 17. Monthly Average Spot Crude Prices
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before starting to fall again. Although a similar increase innormal patterns and falling (i.e., demand is greater than
crude oil prices occurred in 1994, consumers were not as odugiion), market participantgorry that production levels
sensitive tahe change because gasoline prices were very may be too low to meet future demand. When stocks are
low at the start of the climb, and the increase occurred more limited, increases in demand elevate buyers’ concerns over
gradually. sipply availability, and cause them to bid higher prices in
order to assure supply.
The rise in crude prices in the spring of 1996 can be
attributed to a tight crude oil supply/demand balance in The Organization of Petroleum Exporting Countries (OPEC)
world markets. A tight petroleum balance occurs when plays an important role in the crude oil market's movement
demand exceegsoduction and when crude oil and product between tight and loose conditions. Non-OPEC producers
stocks are low, providing little cushion to meet unexpected generally produce at their maximum capability, but OPEC
demand surges or supply disruptions. historically has members who produce at less than capacity
to help maintain price levels. OPEC’s success at controlling
produdion when prices weaken has been limited. Demand
|mportance Of Supply/Demand Balance for OPEC crude oil varies both as a function of world
. demand and non-OPEC supply. When tiai on OPEC
to Prices crude oil is high relative to OPEC capacity to produce, the

] ] o market tends to support higher prices. When demand falls
As in all commodity markets, crude oil prices respond to theoff’ OPEC production does not always follow, creating

fundamental market forces underlying the crude oil yownward pressure on prices due to oversupply.
supplydemand balance. For example, when little or no

excess short-term supply exists to satisfy demand, markets

tighten, producing upward pressure on prices. Strong World Petroleum Demand Hit

Stocks are a closely watched barometer of market balance -New Peaks in Winter 1995-96

or tightness — for both product and crude oil markets.

Changes in stocks reflect imbalances in production and An important factor in the spring crude price increase was
demand and signal when supplies might be growing short or expanding world demand. Figure 18 shows world petroleum
long rdative to demand. When stocks are low relative to upply and émand for 1991 through 1996. By the end of
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Figure 18. World Supply and Demand
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1993, the global economy weecovering from the recession prior winter was one of the highest during the last five years.

of the early 1990's. Demand began increasing and grew The strength was attributed to an extended winter in the
robustly in 1994 and995. Average daily consumption rates Atlantic Basin, continued strong Asian economic growth,
since 1993 havasen each year by about 1.6 million barrels and apparent stabilization of consumption in the former
per day (which represented 2 percent growth in 1995). Soviet Union countries.

World petroleum demand is seasonal, peaking during winter
in the northern hemisphere when world distillate needs araj/inter 1995-96 Crude Supply Affected
greatest. (This differs from the U.S., where demand peaks in
summer because gasoline is the gh@nt product in the U.S. by Bad Weather

market.) In 1992 and 1993, excess supply caused petroleum

stocks to build for two years in a row. Rising demand begarP€mand growth alone cannot make a market tight. It is the
to eat into this surplus in 1994 steck draws exceeded stock Palance between the supply and demand that determines the

builds for the year. As might be expected, crude oil pricestightness or looseness of a market. Therefore, the
dropped substantially during this time of over-supply, explgnatlon for mcregsed tightness must include the inability
starting from about $22.37 monthly average (WTI) in June®" failure of crude oil supply to respond to demand growth.
1992 and bottoming out at an average $14.49 in December ] ) - )

of 1993.The increases in demand in 1994 tightened the'Vorld oil supply increased 1.5 mdh barrels per day during

balance and brought prices up to an average of $19.70 ithe winter.of 1995-96, but fell short of predictions. Like
July 1994, demand, oil supply was also affected by weather. In early

November 1995he International Energy Agency predicted
Demand was very high during the winter of 1995-96, first quarter 1996 non-OPEC supply would be 43.9 million

exceeding most forecasts for the period prepared c)m)parrels per day. Actual supply was only 43.1 million barrels

months before. Actual demand in the first quarter 1996P€" day, or 800 thousand barrels per day short of
exceeded the Noweber International Energy Agency (IEA) expectations. Part of the shortfall was caused by bad weather

forecast by 500 thousand barrels per day. The demangondtions and operating problems in the North Sea and the

increase during winter 1995-96 over summer and over thé>Ulf of Mexico, areas located near markets (U.S. and
Europe) where consumption was higher than expected.
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While an 800 thousand barrels per day shortfall is less than
2 percent of world supply, it can put significant pressure on
prices in a tight market, since the shortfall must be made up
from stocks or increases in OPEC production. Stocks were
low and OPEC was already producing at high levels. OPEC
increased crude oil production from 25.4 million barrels per
day fourth quarter 1995 to average 25.6 million barrels per
day during the first four months of 1996. This was 1.1
million barrels per day over its self-imposed quota of 24.5

The expectation of softening prices was further strengthened
in late January, as the potential for Iraq returning to the
market seemed to increase with the scheduling of the initial
round of UN/Iraq discussions on limited oil sales for early
February. Expectations of falling prices discouraged refiners
from building or maintaining stocks despite high demands.

As winter proceeded, distillate demand grew, and stocks
disappeared. Prices began climbing again in February and

million barrels per day. March. Backwardation in the futures market steepened to
unusual levels as the prompt markightened and the supply
outlook still reflected expectations for new supplies in the

Tightening Winter World Petroleum short term (Figure 19).
Balance Set Stage for Spring Crude

Runup

The late cold spell in April affected Europe as well as the
U.S., and sent the already-tight markets skyrocketing. Both
regions were left with low crude and product stocks
At the beginning of the 1995-96 winter, market analystsfollowing the long winter, eliminating stocks as a supply
expected growing supply to more than offset strong demandource to meet the late surge in distillate demand. Refiners
growth. The world petroleum supply/demand balance asesponded by increasing crude oil purchases and increasing
reflected in world stocks was not a concern. However,refinery runs, which pushed the WTI price up over $25 per
widespread, sustained winter weather served both to redudaarrel.

some of the anticipated supply and to boost winter demand

above epectations. Even with increased OPEC output overFinally, in mid-April, as cold weather abated and demand for
the winter, OECD countries experienced the largest declinerude oil began to recede, prices began to weaken. WTI
in stocks over the fourth and first quarters in the last fiveprices fell toabout $21 per barrel by the end of the month
years. Winter 1995-96 demands up by 2.1 million barrels and hovered around that price until the end of August.

per day over winter 1994-95, while supply was up 1.5
million barrels per day. ThR@ECD® winter 1995-96 stock
draw was 1.1 million barrels per day compared to the 0.8
million barrels per day the prior winter. The 1.1 million
barrels per day draw is large and significant in light of the
low beginning stock levels. With low stocks and demand still
outstripping supply, markets tiginted. WTI prices rose from

Normal Gasoline Markets

While crude oil price increases explained most of the
gasoline price increase in spring 1996, the behavior of

$17.44 in October to over $19 in December. Prices relaxe(,gaSOIIne markets was responsible for the remainder. As

a bit in January, partially due to increased OPEC production, ackgrounq for dlscgssmn of the unu_sual gasoline market
events of this past spring, a brief overview of normal market

behavior is presented below. Two major characteristics of
normal gasoline markets are particularly relevant: the
relationship between spot and retail prices and the usual
seasonal changes in the market.

Another factor was at work affecting market behavior.
Throughout the winter, forecasters were predicting the
arrival of significant new non-OPEC supply during the third
and fourth quarters of 1996. Also, the low world demand
season occurs in the second and third quarters. With prompt

month (near-term) oil prices high due to scarce supply )

relative to demand, and the market expecting increasing>POt Spread is the Seasonal
supplies from non-OPEC (as well as from some OPEC)Component of Price

sources, future prices were expected to fall, as reflected in

the futures markets. The situation where near-term prices arghe effect of the gasoline market on prices is revealed in the

higher than future months’ prices is called backwardation.spot spread (spot gasoline price minus crude price) and in the
retail spread (retail price minus spot price). The gasoline spot
spread gives an indication of the dollars being generated by

. i o ) o ~refiners to cover their costs to process crude oil into gasoline

international organization of the industrialized, market-economy countries. . . . . . .

The following countries are members of OECD: Austria, BelgiGzech and gaso"ne,s contribution to refiners’ taxes, fmancmg

Republic, Denmark, Finland, France, Germany, Greece, Hungary, IcelandCOStS, corporate overheads, and profits. Spot spreads tend to

Ireland, Italy, Luxembourg, Netherlands, Norway, Poland, Portugal, Spain,be low in winter and high in summer (Figure 20).
Sweden, Switzerland, Turkey, United Kingdom, Canada, United States,
Mexico, Japan, Australia, New Zealand, and Korea.

¥The Organization for Economic Cooperation and Development is the
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Figure 19.
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Figure 20. The Seasonal Price Component (New York Harbor Spot 5-Year Average Spot Gasoline and
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Historically, spot spreads typically increase by 5 to 10 centsl 995 inports averaged less than 350 thousand barrels per

per gallon between their lows in December and their peaks day after averaging 481 thousand barrels per day for the
in April and May. Although these spreads exhibit some same period in 1994 (Figure 23).

regional variation, they follow a similar pattern throughout

the U.S.

, , Seasonal Supply/Demand Balance
The seasonal pattern in gasoline spot spreads corresponds to

the cyclical tightening and loosening of gasoline supply andlmpaCt on Gasoline and Crude Spread
demand. The gasoline supply anchdad balance is, in turn,

affected by the market for distillate (heating oil, diesel fuel !N January, as gasoline production exceeds demand and
and kerosene-jet fuel). stocks reach their peak, the oversupply of gasoline pushes

the gasoline spreads to their lowest seasonal levels. During
the first quarter, crude input to refineries declines and both
Pri . gasoline and distillate production fall as refineries are shut
rice Seasonality Stems from down for routine, annual maienance around March. Excess
Seasonality in Supply and Demand gasoline stocks accumulated over the fall and winter begin
to decrease at this time. This pattern existed prior to
Gasoline and distillate demands are highly seasonal, but environmental regulations requiring different summer and
countereyclical (Figure 21). Distillate demand peaks in the winter specifications. But now, there is even more need to
winter when heating oil requirements are highest, and draw down excess winter gasoline stocks, since winter
gasoline peaks in the summer during the high driving season. gasoline does not meet summer gasoline specifications, anc
must be used before summer begins. Still, some extra
Refiners co-produce gasoline and distillate and have a gasoline stocks are required to meet peak summer demand.
limited ability to change the relative quantities being
prodwced. Production of either product can be changed by March and April are crucial months for both gasoline and
shifting a small amount ghaterial from the crude oil that is distillate markets. At the end of March, following refinery
in a boiling range acceptable to either product, and also bynaintenance, gasoline stock levels are assessed for their
changing operating conditions on process units downstream ilityab help meet summer demand. At the same time,
from the distillationdwer. The limits of the changes require titlige stocks have been depleted by the end of the winter
refiners to build and use stocks to meet seasonal peak season. As a result, any extended-cold-weather distillate
demands (Figure 22). demandl Wave to be metirough production, since stocks
are close to minimum working levels and cannot provide
Gasoline stocks build in the fall as distillate production is additional supply.
increased and gasoline co-prodmetexceeds demand. Since

the advent of clean fuels, gasoline stocks have experienced By early April, gasoline demand begins to pick up. Gasoline
a slight drop in October as they are used to meet demand cksstsually continue to fall because refiners are still
while refineries convert to winter gasoline fuel production. coming back on stream, increasing imports lag behind the

Gasoline stocks then continue their climb as production rising demand, and refiners and terminals are converting

outstrips declining demand. Stocks usually peak in Januaryrom winter to summer gasoline. With low stocks and

when demand is at its lowest point. During the peak demand increasing demand, buyers bid higher prices for product,

months of June, July, and August, stocks provide about 2 thereby increasing spot spreads. These increasing spread:

percent of demand. (Stocks play an even more important role help to attract marginal imports. Sometime in late April or

in the distillate market, typicallyrpviding almost 12 percent May, refiners return to full production, imports are strong,

of demand during the peak winter months of December, and the market is in better balance. Spreads frequently drop

January and February). back, jumping again slightly in August before continuing
their downward path to their December lows.

In addition to domestic production, imports help meet U.S.

gasoline demand. Some areas, such as Canada, Venezuela,

and the U.S. Virgin Islands, provide the U.S. with gasoline prices Moving Through the System

imports on a regular basis. Europe and Saudi Arabia ar .
examples of marginal suppliers, because their economics OP$hOW Lag Between SpOt and Retail

selling product to the UniteStates are not always attractive. B ) ) ]
Imports from marginal suppliers tend to increase during thell @ddition to seasonality, the pace of price changes moving
second and third auters as both demand and gasoline pricetrough the system from refines to end users helps explain
spreads grow. However, import volumes can varySOMe of th_e timing of the 1996 spring gasoline price
significantly from year to year. For example, second quartefncrease. Price changes move through the system at different
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Figure 21. Gasoline and Distillate Counter-Cyclical Demand
(Thousand Barrels per Day)
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Figure 22. Relying on Stocks to Meet Peak Demand: Distillate Supply and Demand
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Figure 23. Gasoline Imports

600 — B Finished Gasoline Excl. RFG
] Gasoline Blending Components
Reformulated Gasoline

500

400

mmmm—

300

200

Thousand Barrels per Day
AR\ ]

100

1991 1992 1993 1994 1995 1996

Sources: Energy Information Administration (EIA), 1991-1995: Petroleum Supply Annual, Vol. 2, Table 2. 1996: Petroleum Supply Monthly
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rates. Spot gasoline prices, which change minute to minutapaintenance and draw down winter specification gasoline.
respond rapidly to crude oitipe changes and reflect current So low stocks can become a concern towards the end of
perceptions of market tightness or looseness. Retail price March as the market assesses the industry's ability to meet
changes, however, lag significantly behind spot price peak summer demand.

changes due both to competition and to the way in which the

product works its way through the system to the consumer. Despite unusually low stocks throughout the first quarter
This lag can be seen from the alignment of peaks in1996, gasoline spreads were weak for the time of year.

Figure 24. Activity and prices increase in wholesale markets Through March, the unusual increases in gasoline prices
in May in anticipation of the retail gasoline demand peak in could be explained by crude oil price increases alone. The
June through August. When crude prices are stable, spot seasonal spread increases through March were below norma
gasoline prices normally peak in May, while retail prices and added very little to spot gasoline price increases.

peak in June.

The retail price lag results in a price squeeze for retailerg5gsoline Demand Growth Was Modest
when wholesale prices are rising; however, the same lag

keeps retail prices up while wholesale prices begin to fall. High gasoline demand is one of the factors that can

contribute to upward pressure to prices. From 1992 through
1995, gasoline demand grew strongly, mainly because an
Unusual Gasoline Market In First increasing number of drivers and a stronger economy
Quarter '96 resulted in an increase in the total miles driven. Overall fleet
efficiency (measured in miles pediga) remained relatively
) ) ] flat. However, demand growth slowed in 1996. First quarter
Gasollne_ markets during th_e f|r_st quarter of 1996 wereyamand in 1996 waa5 million barrels per day, 0.4 percent
unusual inseveral ways. While first quarter demand was pigher than the high first quarter 1995 (Figure 25). Demand
strong, and both production and imports were fairly high, , -« higher than the previous year in both January and
stocks were unusually low. Biag the first quarter, marginal February, keeping a check on stock growth that normally
demand is normally met by stocks. Fairly large stock drawsy .. rs during this period. However, demand growth fell

can occur in March as refineries undergo scheduledyjighyly in March compared to the previous year, which put
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Figure 24. Spot and Retail Gasoline Prices (Excluding Taxes)
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Figure 25. Gasoline Demand
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less pressure than normal on the low stocks that help to meet downward trend might have redicted (Figure 27).
demand in March. Gasoline stock draws in spring 1996 were smaller than
normal, mainly because of high imports, but stock levels

remained below the average seasonal range through March.
Gasoline Production and Imports Were , .
Hiah Low gasoline stocks do not usually generate much price
19 pressure over the winter months when supply is in excess of

) ) ] ) _demand. Through March, gasoline price spreads remained
Since 1992, U.S. gasoline production has increased Qveak, indicating little market concern with supply. A

conjunction with demand. Production increases are a result ompination of low spreads, prospects for continued high
of higher refinery utilization, addition of oxygenates 10 jmports, and expectations of falling crude oil feedstock cost
produce reformulated gasoline (RFG), and some yield giscoyraged refiners and wholesale buyers from holding any
increase from process improvements. Since 1993, SUMM&hore  stocks than necessary. Furthermore, winter-
refinery distillation capacity utilization has averaged well specification gasoline cannot beed during the summer and

over 90 percent. so must be drawn down before building summer gasoline

] ] . stocks. This situation changed in April.
Total gasoline production averaged 7.3 million barrels per

day for first quarter 1996 (Figure 26), which was 54

thousand barrels per day over first quarter production in . e

1995. This productiomcrease was only slightly higher than The Apnl RunUp- Distillate and
the gasoline demand increase of 34 thousand barrels per day Gasoline Markets Clash

for the same period. However, gasoline stocks were very low

at the beginning of 1996, so production did little to improve |, April 1996, crude prices jumped considerably and,

the stock levels through the first quarter. simultaneously, gasoline markets tightened more than

) o o expected. This drove the gasoline spread to, or above,
High gasoline imports suppl@nted production in 1996 (see 5rmg| levels in different parts of the country on top of the

Figure 23 and box, p. 39). These imports prevented stockgy,de price increases. The following factors set the stage for
from dropping as much as they normally would have {o April runup:

dropped during the first quarter.

e Crude prices had been strengthening prior to April due
_ ) to low stocks and continued strong demand, which drove
Gasoline Stocks Remained Low But buyers tgpurchase crude oil as they waited for prices to

Spreads Were Weak weaken in the future.

April began with lower than normal gasoline stocks, but
gasoline spreads were a little weak in expectation that
high imports and domestic production would satisfy the
upcoming summer demand.

Gasoline stocks started to drop below the historical seasonal
range beginning in August 1995 and fell even further below
this range over the winter. Gasoline stocks have exhibited a
long term downward trend, partially due to companies
managing inventories more efficiently (see Chapter 5). But

stocks were lower in winter 1995-96 than even the Iong—term' Futures markets reflected expectations that the gasoline

market would tighten as usual in April as demand
increased towards its normal June-August peak season,
but would decline in subsequent months, in response to
declining crude prices. Expectations that prices would
fall discouraged gasoline wholesalers from holding any

°The shutd d sale of the BP M Hook refi toT i
e shutdown and sale of the arcus Hook refinery to Tosco in more stocks than necessary.

January was observed to have little impact on availability of fuel supplies to
the Northeast. From the Bayway, New Jersey refinery, Tosco was able to
supply theneeds of the BP retail marketing assets acquired. Marcus Hook
was a merchant refinely.e., sold most of its products to other companies) *The weak gasoline build that occurred in the fall and winter 1996 was
and buyers of its products had antpiee to arrange for other supply sources, mainly due to the combined effects of cold weather and expectations of
since possible shutdown had been a matter of public speculation for monthdalling prices (backwardation). The crude oil price backwardation transferred
Despite relatively high utilization rates of U.S. refineries, there was still the to the product markets, idsing in gasoline buyers expecting gasoline prices
capability to deal with the loss of capacity the size of the Marcus Hookto fall in conjunction with crude oil price declines several months in the
refinery in the Northeast. Had the refinery been in operation, its productionfuture. (For more discussion, sé& Analysis of Gasoline Markets Spring
may have replaced some Gulf Coast production and some imports. 1996 DOE/P0O-0046 (June 1996).)

38 Energy Information Administration / Petroleum 1996: Issues and Trends



Figure 26. Gasoline Production
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Source: Energy Information Administration, Petroleum Supply Monthly (February 1997), Table S4.

Gasoline Imports Were Expected to Be High in 1996, Due to Several
Factors

® FEurope was experiencing excess gasoline production as European refiners produced distillate products for|their own
markets. European refiners have been adding fluid catalytic cracking units to increase gasoline and distillate pfoduction,
but they are producing too much gasoline versus distillate relative to regional demand. This provided a reafly source
of gasoline that flowed to the United States in 1996 when price differences between Europe and the United States
exceeded transportation costs (approximately 5 cents per gallon).

e The tight U.S. gasoline market (high demand and capacity utilization with low stocks) pushed prices up rglative to
Europe.Although Europe was affected by higher crude prices, it did not experience tight seasonal gasoline| markets
affecting the spread between gasoline and crude oil prices.

e Asia has been a primary market for Saudi exports of refined products; however, Asian refining capacity has ¢xpanded
rapidly, decreasing its product import needs. As a result, Saudi Arabia, a marginal supplier of product to the United
States during the summer, was expected potentially to have extra product to sell here.

Energy Information Administration / Petroleum 1996: Issues and Trends 39



Figure 27. Total Motor Gasoline Stocks (End of Month)
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When the late cold spell hit the Atlantic Basin, the distillate in February and March, about 2 cents of the increase could
market unexpectedly clashed with the gasoline market. The be attributed to the tight'fnarket.
cold weather created extra demand for distillate on both
sides of the Atlantic at a time when this demand is usually Spot gasoline prices rose with increasing crude oil prices and
bottoming out (Figure 28) and distillate stocks are at their increasing spreads, peaking in April along with crude oil
seasonal low point (Figure 29). As distillate stocks were icegst These increases eventually made their way to the
unustally low in 1996 following the long wintér , the retail market. As retail markets lag behind spot markets,
unexpected April demand had to be met through increased retail regular conventional prices peaked at almost $1.29 on
production (Figure 30 hus, refiners refocused on distillate May 17, after the April spot price peak. Crude oil price
production at a time when they normally would be increasesunted foabout 10.7 cents of the 13.2 cent per
maximizing gasoline output (Figures 25 and 26). allgn increase in New York Harbor spot prices from
December 1995 to April 1998 he normal seasonal increase
Low gasoline stocks combined with refiners focusing in gasoline prices accounted for most of the remainder, with
unusually on producing distillate in April to meet demand  rhgps 2 cents per gallon being attributable to unusual
from the late cold spell added pressure to the gasoline tightness of gasoline markets since spreads had been running
markets. The New York Harbor spot gasoline spread, which low at the beginning of the year, but climbed rapidly to
had been running below normal (Figure 31), suddenly average levels.
jumped from 2.6 cents below average in March to 1 cent
below in April. By May, the actual New York Harbor spread The increase in gasoline prices during the spring of 1996 was
was at its normal level. Given the spread’s low starting point monepnced in some regionstbe country. The box on
p. 43 discusses the unusual circumstances in gasoline
markets in California.

"Distillate demand was up 4.3 percent in the first quarter over 1995 due
to continued cold weather. In spite of the increase in distillate production, ~ **This graphical New York Harbor andTI display is supported by a
distillate fuel stock draw from the end of October through March was 13 more in-depth regression analysis using average resale gasoline prices and
percent above normal (as measured by the normal stock range published iefiners’ acquisition cost of crudal. This isdiscussed irAn Analysis of
the EIA’'sWeekly Petroleum Status Report Gasoline Markets Spring 199BOE/PO-0046 (June 1996).
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Figure 28. Distillate Demand
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Source: Energy Information Administration, Petroleum Supply Monthly (February 1997), Table S5.

Figure 29. Distillate Stocks (End of Month)
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Figure 30. Distillate Production
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Figure 31. Gasoline Spot Spreads
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A Special Case: California

California introduced its own new and unique Phase 2 reformulated gasoline (CaRFG) during the spring of 1996. CaRFG
has more stringent requirements than Federal RFG, making it more difficult and more expensive to produce thgn Federal
RFG. The California Energy Commission estimates the additional cost to produce CaRFG at between 5 and 15 gents more
per gallon. Although the higher costs translate to higher prices, consumers will benefit from significant smog regduction.

Average CaRFG demand was projected at 896 thousand barrels per day for the first year (March 1, 1996 through
February 28, 1997), taking into consideratioa fuel efficiency loss (about 1-2 percent lower than Federal RFG). Average
production was projéed 906 thousand barrels per day, providing a 10 thousand barrels per day cushion. While ot large,
this cushion was expected to be adequate.* Some supply potential exists outside of California. However, most refiners are
not equipped to produce the new fuel in any large amounts, if at all. Refineries in California are expect88-8Dyse
percent of their gasoline capacity to produce the new fuel.

Unfortunately, supply problems developed as a number of California refineries experienced operating problems and had
to shutdown for repairs. Spot prices shot up, driven by uncertainties around potential shortages. Unlike the rest of the
country, the supply problems in California affected spreads strongly. Conventional gasoline prices were also affected by
the supply problems, since California refiners also serve neighboring states.

The price increase experienced in California in 1996 reflected a market stress situation, illustrating price response when
supply disruptions occur in a very tight mark#fith little or no immediate supply alternatives, the loss of expected supply
resulted in the market bidding prices up at panic rates. Consumers paid an average of $1.15 per gallon for regular gasoline
in December 1995. By April 1996, the average was $1.40, or 25 cents per gallon higher due to crude price increases, the
changeover to CaRFG, and the refinery operating difficulties.

* California Air Resources Board and California Energy Commission’s February 1996 Supply/Demand Analysis.

1995 and 274 in 1994, which was another year with high

Gasoline Price Progress Through ;
imports.

Summer 1996

Gasoline price spreads reflected the gasoline supply/demand
As expected, crude oil prices fell during April after the cold balance. They stayed below the 5-year average spreads with
weather abated, distillate demaethxed, and the short-term the exception of July, when preliminary data indicated
demand for crude oil subsided. The decline of WTI prices stronger than normal demand with falling stocks. Since

ended in June, when it began hoveangund $21 per barrel, stocks were still at low levels, the market reacted quickly to
down from its peak of over $25 per barrel in April. The $4 the unexpected tightening by pushing prices higher. Still
per barrel decline is equivalent to about 9.5 cents per gallon. gasoline spreads in July only exceeded the 5-year average by

Weeklyaverage spot gasoline prices declined over 13 cents 0.7 cents per gallon. The supply/demand balance adjusted
per gallon during this time. Crude oil prices began to show and spreads fell well below normal in August and
renewed vigor in August and continued to climb through Septemibenglt gasolingrice rose along with crude oil
September, as Northern Hemisphere demand began to price.
increase in preparation for winter heating fuel needs, putting
upward pressure on all petroleum product prices. Monthly average spot prices fell from their peak of 65.3
cents per gallon in April to bottom out in June at 57.3 cents.
Gasollne stocks, which began the year low, had risen to very iceRhen began to rise as crude oil prices strengthened,
near the normal seasonal range in May, and stayed at the low countering declining spreads. By September, the end of the
end of the normal range through September, the end of the itioraldriving season, New York Harbor spot prices had
summer driving season. Imports of gasoline and blending increased by 4 cents per gallon over the June price, and Gulf
components in 1996 were very high, as had been expected, Coast spot prices were up 2.4 cents per gallon. Retail
averaging 355 thousand barrels per day compared to 202 ironvernttional regular gasoline fell from its monthly average
peak of $1.24 in May to $1.18 in August. But retail prices
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began to increase in September with the underlying increase months. This discouraged suppliers from building stocks

in crude oil price. By year end, retail prices had returned to because they could not lock in a profit on stocks being

levels seen the prior spring. held, and might even have to sell stocked product at a
loss.

Gasoline Markets Affected Distillate e Unusually high demand for distillate occurred in July,

which detracted from the strong build in stocks that

In spring 1996, distillate marketaffected the normal normally occurs in this month.

behavior of gasoline markets. But strong gasoline import . . .
L n spite of increased crude runs during the fourth quarter, the
affecteddistillate markets as thgear progressed. Greater . . : . :
) o : ncreased distillate yields lowered gasoline production from
reliance on gasoline imports to meet gasoline deman . .
. . o . crude oil over that produced from crude oil fourth quarter
resulted in changed gasoliaeddistillate production and

stocking patterns in the United States. Figure 28 shows thajt995' Only by Increasing inputs of |mp(_)rted blending
1096 distillate stocks have bedaw since the draw down components was refinery gasoline production brought back

during the winter of 1995-9&lthough distillate stock levels to levels similar to those in 1995. F|n|shed gasoline imports
.also added to supply, but gasoline stocks dropped much

were low as summer 1996 began, they increased normally i . . .
. L ower than normal in October and declined even further in
May and JuneBut in July, which is normallythe peak o .
. o . - November when they traditionally increase. December and
re-build month, historically averaging over 11 million barrels S ) o
. ; . January builds in stocks were more typical, but by this time,
increase, stocks only increased 2.4 million barrels. . .
gasoline stocks were running well below normal levels.

Since part ofyasoline supply in 1996 was being met from

higher imports rathethanincreased refineryuns, refiners . . .

increased the vields of kerosene jet fuel and distillate (heating ~ Price Reversal in Spring 1997

fuel and diesel) to adjust to the new balance between refinery

productionand demandBut theyield increase oflistillate The petroleum markets in spring 1997 completed the story
was not uniform throughout the year. In the first quarter, theof the spring 1996 runup with a price reversal, providing an
yield increase provided 27 thousand barrels ¢sr more  excellent opportunity to watch the dymics described in this
heating fuel and diesel than in 1995; in the second and thir¢hapter work when crude market factors moved in the
quarters, the higher yield produced 115 thousand barrels papposite direction. Table 1 summarizes some major market
day more distillee; and in the fourth quarter, when distillate factors for comparison. (The following box on p. 46 presents
stocks were very low, the volume increase from higher yieldsa discussion of whether the crude price increase in the spring
was to 226 thousand barrelsr day. The distillate volume in  of 1996 heralds increased volatility in the future.)

the fourth quarteversusthe seondand third quarters was

achieved by changing the yield split between kerosene jet fudh qualitative termshe supply/demand balance for gasoline
and distillateand by increasingrude runs. Theuneven  in spring 1997 was almost the same as in spring 1996:
increase in distillatgjields overthe yeardid not provide  demand growth was low to modest; levels of gasoline
enough distillate production to build stocks to normal levelsprodiction from January through April supplied about 96
overthe summer, but the extra jumpyiield andincreased  percent of demand in both years; imports were very high in
crude throughput during the fourth quartatlowed 1996and even higher in 1997; and stocks were low. Prices,
production to meet distillate demand without as much stockon the other hand, behaved very differently. Prices rose

draw as might normally have occurred. dramatically during spring 1996, but fell during spring 1997,
even though gasolirepot price spreads were slightly higher

The affect of gasoline imports on distillate stocks was only in 1997 (Figures 31 through 34).

one of several factors contributing to the low distillate stock

situation in 1996. Other factors includ€d: The explanation of the spring 1997 price decline lies mainly
with crude oil prices and normal seasonal spread changes —

e Distillate stocks began the year low. the main factors behind the spring 1996 price increase. WTI

crude oil prices in April averaged 9 cents lower than in April
® Continued backwardation in crude oil markets caused 1996. New York Harbor spot gasoline prices also averaged
suppliers to expect distillate prices to fall in the out 9 cents lower in April 1997 than in April 1996. From
December 1996 through April 1997, cruméprices fell 13.5
cents per gallon, and spot gasoline prices fell 11.3 cents as

BEnergy Information Administration(EIA), “Distillate Fuel Oil the impact from declining crudes price was moderated by
Assessment for Winter 1996-199P&troleum Supply Month\DOE/EIA- ; :
0109(96/11) (Washington, DC, November 1996), pp. Xxv-Xxiii. normal increases in seasonal spreads.
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Table 1. Spring 1997 and Spring 1996 Summary Market Comparison

Market Factor

World Petroleum Supply/
Demand Balance

Crude Supply

Crude Markets

U.S. Winter Distillate

U.S. Gasoline
Supply/Demand Balance

Gasoline Market

January-April 1996
Winter stock draw was high.

Strong world economy supported petroleum
demand.

Cold weather increased winter demand more
than expected (3 percent higher than in winter
1994-95).

Supply growth was less than expected.
Iragi entry into market was delayed.

Non-OPEC additions were expected, but did
not arrive.

Light crude was abundant.

Prices began 1996 under $20.00 per barrel.

Tight: Prices rose February thru April with
cold weather and lack of expected supplies.

Futures market backwardation was steep.
Light-heavy price differentials were modest.

Winter began with stocks normal, but ended
March with stocks lower than normal due to
cold weather.

April: With little or no discretionary stocks,
late cold weather caused refiners to re-focus
on distillate production.

Stocks were low.

Demand growth was modest (1.1 percent).

Demand level was high (7,601 thousand
barrels per day).

Production growth was modest.

Imports were high (meeting 5.8 percent of
demand).

Increasing crude oil prices pushed gasoline
prices up.

Spreads were mainly at or below seasonal
norms.

January-April 1997
Winter stock draw was low.

Strong world economy supported petroleum
demand.

Winter demand was held in check by milder
weather (1.8 percent higher than in winter
1995-96).

Supply growth was strong.
Iraq began sales in December ‘96.

Non-OPEC supply increased, and more was
expected.

Abundance of light crude grew.

Prices began 1997 about $26.00 per barrel
after high demand fourth quarter.

Weakening: Prices fell January through April
with strong supplies relative to demand.

Term structure of crude futures flattened.
Light-heavy price differentials were very small.

Winter began with stocks low. Demand was
met through extra production, and winter ended
with stocks at normal levels due to mild
weather.

April: Although demand was strong, no
unexpected re-focusing on distillate production
occurred.

Stocks were very low.

Demand growth was low to modest (0.8
percent).

Demand level was high (7,710 thousand
barrels per day).

Production growth was modest.

Imports were very high (meeting 7.6 percent of
demand).

Falling crude oil prices brought gasoline prices
down.

Spreads were slightly above seasonal norms.

Source: Energy Information Administration.
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Was the Spring Crude Price Increase a Sign of Future Increased Volatility?

Is the situation experienced in Spring 1996 just another sign of growing price volatility, and will we see more of t
in the future? In short, the crude market supply/demand balance was fairly tight in 1996, which creates an enviro
exaggerated price swings. Demand was high, excess production capacity was not available, and world petrole
were lower than average. When unexpected events occur in tight markets, such as the late winter cold snap in
affect the perceived availability of crude oil, buyers are more likely to over-react, creating large price swings.

In spring 1996, a number of unusual factors acted simultaneously to increase buyers concern over crude a
including unusual late cold weather axpectations for large price declines in the near future, which encouraged k
low stocks. While these specific triggers may not occur again to drive prices up temporarily, other factors can ¢
same effect during a tight market. As discussed in this chapter, the transition time between the end of winter, w
crude and product stocks are low, and the beginning &f. 8iehigh gasoline demand season is a vulnerable period. H
during that crucial time period can have a large influence on the market.

In the short-term, crude inventories began to recover worldwide over the winter. World petroleum demand only i

Crude oil prices averaged $25.41 per barrel in December, but began falling in January. By April, WTI averaged
Although the crude market is loosening, world petah stocks do not seem to be in excess, so there is still some pg
for price increases. As new supply grows, the probability of sharp pricemnemts will diminish, since buyers will percei
higher crude availability, and thus no need to bid prices higher to assure supply when unexpected events occu

When viewed over the long term (see figucelide prices were strong in 1996, but not especially more volatile than
other times in history. The short-term price swihgt occurred last spring was a little sharper and higher than most 5
seen in Figure 14, but was not dramatically out of line with past price variations. It occurred at a time that was ve
to consumers — just when gasoline prices normally increase, and the market had not seen the magnitude of s
for several years.
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Figure 32. Spring 1996 Gasoline Price Summary
(NY Harbor Spot Conventional Regular)
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Figure 33. Spring 1997 Gasoline Price Summary
(NY Harbor Spot Conventional Regular)
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Figure 34. Weekly Conventional Gasoline and Crude Oil Prices
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Sources: Spot Prices: Standard & Poor’s Platts. Retail Prices: Energy Information Administration (EIA), Form EIA-878, “Motor Gasoline Price
Survey.”

In spring 1997, crude oil markets finalgemed to be ending per day during winter 1996-97, compared to 2.0 million
the tight supply/demand cycle that drove prices up in 1996. barrels per day the previous winter. With world stock levels
During the winter of 1995-96, oil product demand was high appearing to recover to more normal levels, crude oil prices
due to cold weather, while supplies of crude oil were less fell considerahlglththe spring 01997, pulling gasoline

than expected. Prompt markets were tight during the spring, prices down. While strong backwardation persisted
pushing crude oil prices higher, when a late cold snap caused ougltimut most 01996, crude oil term structures in March

prices to leap even higher to peak in April. Strong and April 1997 were relatively flat.

backwardation in crude oil futures persisted through 1996 as

buyerskept expecting the tight prompt markets to loosen Gasoline stocks in spring 1997 were even lower than in
with new supplies and lower demand. With buyers expecting 9B which putmore pressure on gasoline spreads in

prices to fall, building stocks was discouraged. 1997 than in 1996. While gasoline spreads were relatively
low during the first part of 1996, they have been at or
Winter 1996-97 was almost a mirror image of winter 1995- sligbthye average in 199&flecting the extra tightness.

96. As winter 1996-97 began, world petroleum stocks were

still low, so ircreased demand in the fourth quarter, coupled Retail prices averaged 17.9 cents higher in December 1996
with sluggish supply growth, again pushed crude prices up, tH&298) but by April, wer&.3 cents lower in 1997 than
reachingevels at the end of December higher than in April in 1996. Retail prices, which lag behind the change in spot
1996. But the weather in winter 1996-97 was not as severe prices, had fallen 5.5 cents from December 1996 through
as the prior winter. In addition, Iragi production entered the April 1997. Thus, consumers in the spring of 1997
market in December ardher supplies increased, taking the experienced falling gasoline prices, after the dramatic
pressure off prices. EIA preliminary estimates indicate that increase in prices experienced in spring 1996.

the world petroleum stock draw was only 1.1 million barrels
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