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NATIONAL PETROLEUM COUNCIL 
1625 K Street, N.W., Washington, D.C. 20006 (202) 393-6100 

The Honorable 
James D. Watkins 
Secretary of Energy 
Washington, D.C. 20585 

Dear Mr. Secretary: 

January 23, 1991 

On behalf of the members of the National Petroleum Council, I am pleased to transmit 
to you herewith two emergency preparedness reports, Industry Assistance to Government -­

Methods for Providing Petroleum Industry Expertise During Emergencies, and Short-Term 
Petroleum Outlook -- An Examination of Issues and Projections. These reports were 
prepared in response to your requests and were unanimously approved by the membership 
at their meeting today. The first report recommends three types or levels of industry 
response to requests from government for industry information, advice, and assistance. 
You have already utilized Level 1, company emergency contacts, and Level 2, executive 
advisory groups. The third level, a petroleum-related National Defense Executive Reserve, 
as you know, will require legislative action to remove impediments to service by industry 
personnel. 

The second report discusses significant issues relating to the short-term worldwide 
supply and demand for crude oil and refined petroleum products. Emphasis is placed on 
ways in which the complex but flexible petroleum distribution system can be expected to 
deal with the effects of various types of problems. At present, the issue of most immediate 
interest and concern is the potential effect of a significant further disruption of petroleum 
exports from the Middle East. The Council's report recommends several actions to ensure 
that the impact of such a disruption on military needs and the U.S. economy, if it were to 
occur, would be minimized. The Council also cautions against certain types of government 
response that could reduce the ability of the petroleum supply system to respond effectively. 
The National Petroleum Council is pleased that the President and you have recently taken 
a number of the steps recommended by the Council. 

The Council sincerely hopes that these two emergency preparedness reports will be 
of continuing assistance to you and the President in dealing with the current situation and 
in preparing for future contingencies. 

Enclosures 

Respectfully submitted, 

Lodwrick M. Cook 
Chairman 

An Advisory Committee to the Secretary of Energy 
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INTRODUCTION 

On August 2 ,  1 990, Iraq invaded Kuwait, capturing the entire coun­
try. The Iraqi invasion cut off 1 .3 million barrels per day of Kuwaiti crude 
oil and refined product exports to the world . The U.N.  embargo slashed 
world oil supplies by another 3 million barrels per day by cutting off Iraqi 
exports . The result was a significant increase in the worldwide price of 
crude oil and petroleum products. This price rise ,  coupled with political 
considerations, resulted in other oil producing countries gradually increas­
ing their oil production since August 2 to a level that has replaced lost 
Kuwaiti and Iraqi supplies .  The increased price of oil also has brought 
about substantial reductions in oil demand. In addition, economic growth 
has been trending downward for two years, and this has helped reduce the 
growth rate in oil demand. In short, the world petroleum system was sub­
jected to a major shock that caused a rebalancing of supply and demand . 
Currently the system has little spare crude oil production capacity. 

The U.S .  Department of Energy (DOE) closely monitored and ana­
lyzed world and U.S .  petroleum markets following the Iraqi invasion of 
Kuwait and, by letter dated October 1 9, 1 990, Secretary of Energy James 
D. Watkins requested the National Petroleum Council's (NPC) "assessment 
of the issues shaping the short-term supply I demand outlook."  The 
Secretary asked for "at the earliest possible date" quarterly estimates 
through mid- 1 99 1  and "an analysis of the factors that can affect those es­
timates ."  Several specific examples of the factors to consider were given: 
"crude availability and quality, refinery utilization and impact of turnaround 
schedules,  regulatory impediments to reactivating mothballed refineries, 
product exports and imports , inventory draw /build and use of the SPR. " 
Finally, the Secretary noted the potential for competitive and legal con­
cerns and offered to make the assumptions and results of the Energy 
Information Administration's (EIA) Short-Term Energy Outlook available to 
the Council . (See Appendix A for the complete text of the Secretary's 
request letter and a description of the National Petroleum Council .)  

At the time this request was made,  the NPC Committee on 
Emergency Preparedness was preparing a response to an earlier request 
from the Secretary that resulted in a companion report of the NPC , 
Indu stry A ssist an ce to Government- Methods for Providing Petroleum 
Indu stry Ex pert ise Dur ing Emergen cie s. The NPC C ommittee on 
Emergency Preparedness was also charged with preparing a response to 
the Secretary's October 19 request. The Committee was chaired by Robert 
McClements, Jr. , Chairman of the Board and Chief Executive Officer, Sun 
Company, Inc . The Honorable Linda G. Stuntz, Deputy Under Secretary, 
Policy, Planning and Analysis, U.S. Department of Energy, was designated 
by Secretary Watkins to co-chair the Committee for this portion of its 
work. To assist the Committee, a Subcommittee on Short-Term Outlook 
was formed under the chairmanship of Riad N. Yammine, President, Emro 
Marketing Company. Jimmie L. Petersen, Director, Office of Oil & Gas, 
Energy Information Administration, served as Government Cochairman. 
The membership of the Subcommittee on Short-Term Outlook was drawn 
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primarily from the Coordinating Subcommittee of the NPC Committee on 
Petroleum Storage & Transportation, whose report, as the Secretary noted 
in his letter, had been "particularly helpful to our understanding of the 
workings of the petroleum distribution system." Additional members were 
also drawn from the ongoing Subcommittee on Emergency Preparedness . 
(Rosters of the study groups are contained in Appendix B. )  

At the outset of  the study, it  was determined that creating new sup­
ply I demand proj ections could not reliably be completed within a 60-90 
day time frame. It was further determined that the Short-Term Energy 
Outlook reports of the Energy Information Administration are among the 
most complete and generally accepted publicly available projections . In 
recognition of these factors, the NPC elected to conduct a thorough review 
and validation of the methodology used by the EIA in lieu of developing its 
own proj ections . 

Accordingly, the ElA's fourth quarter projections are used in this re­
port to represent a reasonable estimate of U.S.  petroleum supply and de­
mand in the first two quarters of 1 99 1 .  It must be recognized, however, 
that quarterly or even monthly data may not reveal brief or local problems 
that may arise . These problems can be expected to be dealt with by the 
supply system, but perhaps not without consumer inconvenience or the 
potential for isolated cases of product shortages .  It is the intent of this re­
port to explain how the worldwide petroleum distribution system operates 
to ensure adequate supplies. The report also examines government actions 
that can complement or complicate the workings of the system. 

As Secretary Watkins requested, the focus of this analysis is to high­
light potential supply problems in the first six months of 1 99 1 .  An analysis 
of how the system worked to avert physical shortages following the Iraqi 
invasion was conducted by the EIA and reported in Petroleum Price s  and 
Profit s  in the 90 Days Follo wing the Inva sion of Ku wait. The Overview of 
the EIA report is reprinted in Appendix C .  

Finally, as  Secretary Watkins noted in his request letter. the 1 989 
NPC report Petroleum Stor age & Tr an sport ation , especially its volume on 
System Dynamics, has been useful in understanding the workings of the 
petroleum distribution systems.  The System Dynamics volume is a detailed 
analysis of how the U.S .  oil and natural gas system works, both in normal 
times and during periods of "stress"- when unusual occurrences severely 
hamper normal system operation. As part of that analysis, the NPC con­
structed several hypothetical stress situations. 

Since the publication of the System Dynamics volume, two stress sit­
uations similar to two of the hypothetical cases have occurred- the March 
1 989 tanker accident interrupting deliveries from the Trans-Alaska 
Pipeline System and the December 1 989 severe cold weather. These two 
situations were examined to test the validity of the 1 989 analysis . The 
Executive Summary of that volume and examinations of the 1 989 stresses 
are presented in Appendix D.  
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EXECUTIVE SUMMARY 

FINDINGS AND CONCLUSIONS 

This report examines projections and issues shaping and affecting 
the short-term petroleum supply I demand outlook. Uncertainty eXists in 
forecasting the future due to complex global interactions . However, the 
world and U.S. oil markets have historically adjusted to the effects of maj or 
problems. The NPC makes the following key findings and conclusions 
based on its analysis of the current situation and potential future disrup­
tions in global supply: 

• The U.S .  is part of the world petroleum supply system that is 
driven by free-market economics and is effective in responding 
to a wide variety of disruptions . The U.S .  cannot insulate itself 
from the world market. 

• In a disruption, prices will increase and short-term product 
shortages may develop, particularly if hoarding occurs. 

• Any government action designed to artificially lower prices can 
intensify short-term disruptions and potentially reduce longer 
term effectiveness of the system. 

• Barring a significant further crude oil supply disruption, world­
wide and domestic refining and logistics capabilities are assessed 
to be adequate to respond to a range of "normal" contingencies 
(e .g. , severe weather, unscheduled refinery shutdowns) without 
government intervention. 

• The only contingency requiring significant government action 
would be a large additional reduction in worldwide crude oil 
availability. If there is an outbreak of hostilities or other events 
that could disrupt the flow of oil from the Middle East, immedi­
ate announcement of the release of Strategic Petroleum Reserve 
(SPR) oil is vital , ideally in conj unction with release of 
International Energy Agency (lEA) strategic stocks, but unilater­
ally if necessary. 

• Expedited or blanket Jones Act waivers will likely be required in 
conjunction with SPR release to allow timely transportation of 
SPR oil . 

• If the additional supply shortfall is expected to be significantly 
larger than the SPR can satisfy and of an extended duration, gov­
ernment action may be required to reduce demand. 

• A uniform statutory and regulatory environment, rather than a 
patchwork of state regulations and controls, is needed to main­
tain the flexibility of the petroleum supply system to respond in 
emergencies . 

As a result of a detailed review, the NPC concludes that the process 
and models used to develop the EIA's Short-Term Energy Outlook yield 
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reasonable and appropriate results . Further, the Council concludes that 
the EIA's report Petroleum Pr ice s and Profit s in the 90 Days Follo wing the 
Inv a sion of Ku wait is an excellent retrospective commentary on what oc­
curred in world petroleum markets following the August 2 invasion of 
Kuwait. 

The System Dynamics volume of the 1 989 NPC report Petroleum 
Storage & Tr an sport at ion provides a detailed foundation for understand­
ing the capabilities and resiliency of the domestic petroleum supply sys­
tem. The analysis of two recent real-world stresses to the system validates 
the basic findings of the 1 989 report. 

SHORT-TERM PETROLEUM OUTLOOK-ISSUES 

The examination of issues shaping and affecting the short-term 
petroleum supply I demand outlook first addresses the worldwide nature of 
petroleum markets and the forces that rebalance the system . Next, cur­
rent system capabilities and the ability of the system to respond to further 
stresses are assessed . Finally, government actions that could assist in 
minimizing the impacts of further stresses, particularly the use of the SPR, 
are addressed . 

Worldwide Market (See page s 12- 23) 

The oil market is a global system continually responding to many mi­
nor stresses. Market reactions are the result of thousands of independent, 
competing industry decisions and reflect classic supply I demand forces.  
Constrained supply (whether an actual, anticipated, or perceived shortage) 
results in higher prices .  Depending on the significance of the supply dis­
ruption, the price response can be very large. Actual and anticipated oil 
prices are a driving force in balancing present and future oil supply and 
demand . There are systems in place, the futures markets for example , 
that provide liquidity, price transparency, and a mechanism to manage 
risk. 

The U . S .  crude oil and product distribution system is very flexible, 
allowing quick response to demand spikes or supply disruptions. With the 
exception of a maj or crude oil disruption that cannot be offset by an SPR 
drawdown, experience and this assessment suggest that any potential 
problems would be localized and quickly alleviated. System inventories 
provide surge capacity to minimize the impacts of disruptions . 

For market forces to work most effectively, government intervention 
such as allocation, price controls, and j aw-boning is counterproductive. 
The rebalancing of supply and demand occurs most rapidly and efficiently 
if prices are permitted to reflect market conditions . 
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Current System Assessment (See page s 24- 29) 

The immediate loss of production from Kuwait and Iraq has now 
been offset by increases in other producing countries, leaving little spare 
crude oil production capacity to compensate for future disruptions . With 
respect to crude oil quality, worldwide supplies have become heavier by a 
small amount, but crude oil sulfur content has marginally improved .  
Although refining yields have shifted slightly toward residual fuel oil , the 
overall impact has been minimal . 

The industry refers to three general categories of refineries .  The 
topping/reforming refinery is the simplest, and makes the least amount of 
light product, such as gasoline, jet fuel, and home heating oil, from a barrel 
of crude oil (40-60%) . In the cracking refinery, additional equipment is 
available to make more light product (55-70%) . In the most sophisticated 
type of refinery (one with a cracker and coker) , almost 90o/o of the oil is 
made into light product. 

Surplus world refinery capacity exists today. Typically, economics 
ensure that the more sophisticated refineries are being fully utilized so the 
spare refining capacity that is available yields a smaller percentage of the 
more desirable lighter products . For that reason, the relatively sophisti­
cated Kuwaiti refining capacity that was lost has been replaced by other 
less sophisticated refineries .  In refining terminology, the worldwide con­
version balance has tightened , but is assessed to be adequate to meet a rea­
sonable range of product requirements. 

The U.S.  refining system is fully integrated into the larger world re­
fining system. Over the last several years, U.S.  product imports have aver­
aged about 2 million barrels per day while U.S.  refined product exports av­
eraged over 600 thousand barrels per day. The United States has some 
spare primary distillation capacity, but during peak demand periods there 
is essentially no spare cracking or coking capacity. The system has 
flexibility to handle unexpected refinery shutdowns , but some regional 
supply imbalances could occur. In the event of significant refinery outages, 
additional product imports would be required.  C onversely, operating 
situations may, at times, require additional exports to operate the refining 
system efficiently. 

Further System Stress (See page s 30 - 39) 

At the end of 1990, little spare crude oil production capacity existed 
in the world . If further maj or supply disruptions occur, strategic reserves 
must be utilized to balance the system. 

As stated , surplus world refining capacity exists today, but the major­
ity of the surplus is unsophisticated .  Refining capacity will not be con­
strained and ,  in fact, will be a secondary issue,  if world crude oil 
production capacity is disrupted.  It is the NPC 's opinion that isolated 
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refinery disruptions, even in relatively large and sophisticated plants, are 
unlikely to result in physical shortages.  It is, however, important to note 
that in spite of the overall adequacy of refinery capacity, the loss of several 
major sophisticated refineries or a sharp increase in apparent demand due 
to hoarding could cause regional problems . Response to these regional 
problems can be costly and may take some time to be effective. 

An unanticipated U . S .  pipeline shutdown could cause some short­
term regional imbalances/shortages. The distribution system in the U . S. is 
flexible and would respond quickly to disruptions, thus any outages would 
be localized and quickly alleviated .  However, the limited availability of 
Jones Act tankers could slow domestic rebalancing wherever logistics re­
quire such tankers. 

Certain regional stresses, such as cold weather, may cause isolated 
shortages . But this is not unusual in times of demand surges. The system 
responds to the temporary shortage through higher prices, but increased 
supply quickly follows and prices fall.  

Government Response (See page s 18 - 23 and 40 - 45) 

Government response is essential to minimize disruptions if there is 
a further significant decrease in worldwide crude oil supplies . Because 
crude oil production is essentially at capacity as of the end of 1 990, a large 
additional disruption can only be offset by the release of strategic stocks. 
The NPC recommends that SPR volumes be offered immediately if there is 
an outbreak of hostilities or other events that could disrupt the flow of oil 
from the Middle East. This action would be a clear signal to U . S .  and world 
markets of the intent of the U.S.  government to make stocks available to 
maintain continuity of supply. Ideally, this action would be in conjunction 
with the release of other lEA strategic stocks , but the decision to offer SPR 
oil for bid should not be contingent on international agreement. 

While the specific volume to be released should depend on the as­
sessment of the nature and duration of the disruption, the ability to plan 
for initial SPR deliveries starting in three to four weeks should provide ad­
equate commercial flexibility to bidders . In the event of a Middle East 
supply disruption, the early commitment to draw d own the SPR would 
tend to calm petroleum markets . The need for further releases and the 
appropriate volume of future offerings could be assessed later as the situa­
tion becomes clearer. 

Coincident with the offering of SPR oil for bid, the government will 
need to expedite the processing of Jones Act waivers to allow prompt dis­
tribution of SPR oil. While the political difficulty with some form of blanket 
waiver is recognized,  the delays and commercial inflexibility of the ship-by­
ship waiver process will significantly constrain the ability to distribute SPR 
oil. If a significant reduction occurs in product imports into the Northeast, 
similar Jones Act waivers may be required for product tankers. 
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Depending on the severity and duration of any crude oil supply dis­
ruption, additional action by the government may be required to tem­
porarily restrain demand , encourage conservation, and- over the longer 
term- encourage domestic production. These efforts should be under­
taken to the extent possible within the framework of market prices and 
unrestrained product movements , both import and export .  Past experi­
ence has demonstrated that unfettered market behavior is the most effi­
cient allocator of limited resources. 

Under the current situation, relaxation of product quality regulations 
is not necessary. However, in the event of a further severe disruption, gov­
ernment action may be helpful to permit maximum refinery yield of the 
most critical heating and transportation fuels . Potential steps include the 
delay of summer Reid Vapor Pressure (RVP) reductions, which would in­
crease gasoline production, and the temporary relaxation of distillate sulfur 
limits. The effect of these actions is relatively minor and, under most cir­
cumstances, sufficient capacity exists to meet a reasonable range of ex­
pected demands without them . 

Government action may also be required to help alleviate hardships 
caused by price increases that would invariably accompany further disrup­
tions . While the free market provides the most efficient and effective re­
sponse to any supply disruption or demand surge , the Council fully recog­
nizes that a consequence will be that some elements of our society will face 
severe hardships .  The principal role of the industry in these situations is 
to maintain continuity of product supply for consumers and the principal 
role of governments is to minimize hardships. Industry and government 
have historically cooperated during times of crisis and are expected to do 
so in the future. In addition, industry and government should commit to 
consumer educational efforts designed to promote energy conservation. 

One type of government response that may be counterproductive is 
commonly referred to as j aw-boning. This is a long-standing and powerful 
political tool. American industry has traditionally complied with the re­
quests of national leaders to make supply, manufacturing, logistical, pric­
ing, or other decisions that may not be compatible with its interests or 
market conditions . The NPC is not questioning the prerogative of elected 
officials to seek to influence industry actions . However, the consequences 
of j aw-boning should be recognized- it will likely exacerbate supply prob­
lems and delay the rebalancing of supply and demand. Artificially con­
straining prices tends to discourage conservation, slows the flow of needed 
supplies, and can lead to run-outs . In the extreme, the longer term effect 
can be reduced industry investment. 

Some might advocate closing the futures market in the U . S .  (New 
York Mercantile Exchange , NYMEX) in the event of an emergency. 
However, futures markets have become highly integrated with the dynamic 
global oil markets . These futures markets provide for price discovery and 
a mechanism to reduce risk. In addition, they have become a widely used 
price clearinghouse to effect wet-barrel transactions through the 
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exchange-for-physicals procedure . The NPC believes that closing the 
NYMEX in an emergency would be disruptive. 

Finally, the NPC stresses the importance of a uniform statutory and 
regulatory environment in lieu of a patchwork of state regulations and con­
trols . For example, there is continuing concem that differing state unlim­
ited oil spill liability provisions may limit system flexibility by discouraging 
shippers from bringing tankers into U.S.  ports . Initiatives by some states 
to impose price or allocation controls will also limit the ability of the sys­
tem to respond efficiently in emergency situations . 

SHORT-TERM PETROLEUM OUTLOOK-PROJECTIONS 

The EIA energy supply/ demand projections are among the most 
complete and generally accepted publicly available proj ections . Due to 
time constraints, the NPC elected to validate these proj ections rather than 
create a new supply/demand proj ection for the first and second quarters of 
1991. 

The review and validation of the EIA's Short-Term Energy Outlook 
process and models began with a thorough examination of the methodology 
used by the EIA, which consists of econometric and time-series forecasting 
techniques,  market clearing assumptions, and data analysis and j udgment 
by EIA personnel . Next, the EIA process was tested for response to 
change in basic input parameters. Finally, the various segments of the 
model were analyzed for appropriateness of structure and strength of rela­
tionship . 

Given any reasonable set of bases, the EIA method of producing a 
short-term outlook yields appropriate results. Table 1 provides a summary 
of the middle crude oil price case from the EIA's 1990 Fourth Qu arter 
Short-Term Energy Outlook. 

The review and validation effort, however, identified a few concems 
relating to the models and process employed . The concerns highlighted 
here are indications of where more analytical effort should be applied but 
do not alter the conclusion that the EIA process currently provides reason­
able results. 

• The interactive nature of the Short-Term Energy Outlook 
methodology for the United States results in the outlook process 
being highly dependent on the availability of experienced govern­
ment personnel in all contributing areas .  The current experience 
level available is adequate. 

• The procedure followed for developing the international proj ec­
tion, while rigorous, does not employ mathematical models and, 
therefore,  is very dependent upon the experience of government 
personnel and the cooperation of industry. As with the U.S. out­
look procedure, the international process currently works well . 
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TABLE 1 
SUMMARY OF EIA'S SHORT-TERM ENERGY OUTLOOK PROJECTIONS 

$30 World Oil Price Case 

Year 
Assumptions and Projections I l 1988 1989 

Macroeconomic Indicators 
Real Gross National Product 
(billion 1982 dollars) ............................................................... 4,017 4,118 

Index of Industrial Production (Mfg.) 
(index, 1977=1.000) .............................................................. 1.058 1.089 

Imported Crude Oil Price 
(nominal dollars per barrel) ................................................... 14.56 18.08 

Retail Prices (nominal) • 

Motor Gasoline b 
(dollars per gallon) ................................................................. .96 1.06 

No. 2 Heating Oil 
(dollars per gallon) ................................................................. .81 .90 

Residential Natural Gas 
(dollars per thousand cubic feet) ......................................... 5.47 5.64 

Residential Electricity 
(cents per kilowatthour) ......................................................... 7.49 7.64 

Petroleum Supply 
Crude Oil Production c 
(million barrels per day) ......................................................... 8.14 7.61 

Net Petroleum Imports, Including SPA 
(million barrels per day) ......................................................... 6.59 7.20 

Energy Demands 
Total Market Economies Petroleum Consumption 
(million barrels per day) ......................................................... 51.05 52.37 

Total U.S. Petroleum Consumption 
(million barrels per day) ......................................................... 17.28 17.33 

Motor Gasoline ..................................................................... 7.34 7.33 
Jet Fuel ................................................................................. 1.45 1.49 
Distillate Fuel Oil .................................................................. 3.12 3.16 
Residual Fuel Oil ................................................................. 1.38 1.37 
Other Petroleum d ............................................................... 4.00 3.98 

Natural Gas Consumption 
(trillion cubic feet) ................................................................... 18.03 18.78 

Coal Consumption 
(million short tons) .................................................................. 884 889 

Electricity Sales e 
(billion kilowatthours) .............................................................. 2,578.1 2,633.8 

Gross Energy Consumption I 
(quadrillion Btu) ....................................................................... 80.20 81.24 

Thousand Btu/1982 Dollar of GNP ..................................... 19.97 19.73 

• All prices include taxes, except prices for No. 2 heating oil and residential electricity. 
b Average for all grades and services. 
c Includes lease condensate. 

1990 I 1991 

4,160 4,192 

1.099 1.099 

22.30 30.00 

1.22 1.46 

1.06 1.29 

5.83 6.23 

7.89 8.24 

7.26 7.21 

7.47 ,6.62 

$2.92 51.75 

'"16.99 • ···�:;i:t��-. 
1.25 . ·····)/03 
1.52 .If AS 3,01 2.90 
1.24 1.00 
3.97 3:88 

18.49 19.28 

892 923 

2,705.3 2,775.9 

80.89 81.15 

19.44 19.36 

Annual Percentage Change 

1988-1989 1 1989-1990 1 1990-1991 

2.5 1.0 0.8 

2.9 .9 .0 

24.2 23.3 34.5 

10.4 15.1 19.7 

11.1 17.8 21.7 

3.1 3.4 6.9 

2.0 3.3 4.4 

-6.5 -4.6 -.7 

9.3 3.7 -11.4 

2.6 1.1 -2.2 

.3 -2.0 -4.3 

-.1 -1.1 -3.0 
2.8 2.0 -4.6 
1.3 -4.7 -3.7 
-.7 -9.5 -19.4 
-.5 -.3 -2.3 

4.2 -1.5 4.3 

.6 .3 3.5 

2.2 2.7 2.6 

1.3 -.4 .3 

-1.2 -1.5 -.4 

d Includes crude oil product supplied, natural gas liquids, liquefied refinery gases, other liquids, and all finished petroleum products except motor gaso· 
line, jet fuel, and distillate and residual fuel oils. 

e Total annual electricity sales for historical periods are derived from the sum of monthly sales figures based on submissions by electric utilities of 
Form EIA-826, "Monthly Electric Utility Sales and Revenue Report with State Distributions." These historical values differ from annual sales totals based 
on Form EIA-861, reported in several EtA publications, but match alternate annual totals reported in EI.A:s Electric Power Monthly, DOE/EIA-0226. 

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

SPA: Strategic Petroleum Reserve 
Notes: Minor discrepancies with other published EtA historical data are due to independent rounding. Historical values are printed in boldface, fore­

casts in italics. 
Sources: Historical data: Energy Information Administration, Monthly Energy Review, DOE/EIA-0035(90/07); International Petroleum Statistics Report, 

DOE/EIA-0520(90/09); International Energy Annual 1988, DOE/EIA-0219(88); Petroleum Marketing Monthly, DOE/EIA-0380(90/07); Petroleum Supply 
Monthly, DOE/EIA-0109(90/07); Petroleum Supply Annual 1989, DOE/EIA-0340(89)/1; Natural Gas Monthly, DOE/EIA-0130(90/07); Electric Power 
Monthly, DOE/EIA-0226(90/07); and Quarterly Coal Report, DOE/EIA-0121 (90/20); Organization for Economic Cooperation and Development, Monthly 
Oil Statistics Database through June 1990. Macroeconomic projections are based on DRI/McGraw-Hill Forecast CONTROL1090. 

Energy Information Administration/ Short-Term Energy Outlook, Fourth Quarter 1990 
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• It is essential to the integrity of the process that the EIA ensure 
continued expertise in these areas . 

• The short-term response of domestic crude oil and condensate 
production to price appears excessive . This was most evident in 
the difference between the production estimate for the boundary 
price cases included in the 1990 Fourth Quarter Short-Term 
Energy Outlook. 

• Substitution of natural gas for oil does not seem to be adequately 
addressed . While this is a concern, the impact on oil demand is 
not a major factor for situations close to today's conditions. 

• The dynamics of distillate and residual fuel oil use for power gen­
eration are not adequately portrayed. As in the case of natural gas 
substitution, the effect is not maj or. 

• The EIA short-term modeling process, like all other econometric 
modeling processes, is not designed to deal with situations out­
side the bounds of experience . However, in the analysis of severe 
supply disruptions, the knowledge and expertise of the outlook 
process participants could provide useful insights and judgments 
about the situation. 

In order to test the EIA process and models, two alternate cases 
were devised . In one, the crude oil price profile specified for 1 99 1  
ranged up to $ 1 0  above the EIA's middle crude oil price case ($30) for the 
first half of the year and up to $ 1 0  below it for the second half of the year. 
The price range of the test case is similar to the actual range of prices 
experienced over the last year. However, it must be stressed that this 
alternative price profile is not intended to be a forecast or proj ection, but 
only a reasonable deviation from the base case for test purposes. In the 
other test case, the process responsiveness was tested for lower economic 
activity. All energy supply/demand values changed in expected directions 
with reasonable relative magnitudes. The models and methodologies used 
by the EIA are described in detail in Part II of this report. 

1 0  



PART I 

ISSUES AFFECTING 
THE SHORT-TERM PETROLEUM 

SUPPLY /DEMAND OUTLOOK 
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WORLD PETROLEUM MARKETS 
COMPLEX AND INTERDEPENDENT 

SOURCE: U.S. Depa rtment of En:e�rg�y�. 
________________ ______ _.._.._..,.,. 
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·woR LD PETROLEUM MARKETS 
COMPLEX AND INTERDEPENDENT 

OVERVI EW-The oi l  market is a g lobal system,  with i ndividual reg ions l i nked by the trade flows shown on the map 
on the facing page.  

• On any g iven day about 500 mi l l ion barre ls of  crude o i l  and 1 00 mi l l ion barrels of  petro leum products are i n­
transit between produci ng and consuming reg ions. 

• The efficient movement of this large vo lume of oil is achieved through the individual act ions of numerous 
market participants. 

CRUDE OIL-The major source of i nter-reg ional ly traded o i l  is the Middle East. 

• The U .S. , Western Europe,  and Japan are the primary importers of crude o i l . In 1990, the U .S. imported 44% 
of its crude oi l  requi rements , whi le Western Europe imported 75% and Japan 1 00%. 

P R O D U CTS-Product trade is as complex as crude o i l  trade although the vol umes are m uch smal l e r, s i nce 
refineries have historical ly been located near centers of consumption .  

• I n  the last decade world product trade has increased as crude o i l  exporting cou ntries bui lt refi neries to export 
products. 

CONCLUSION-Events which impact supply or demand in any particular area of the world 
quickly affect the whole system. Price can be thought of as a communications network 
which drives individual actions in an optimal manner. 
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U.S. PETROLEUM MARKETS 
REGIONAL INTERDEPENDENCE 

CRUDE OIL MOVEMENTS PRODUCT MOVEMENTS 

LEGEND 
...... 

IMPORTS/EXPORTS ,.... 
...... DOMESTIC SHIPPING 
,.... 

SOURCE: Data from Energy Information Administration. 
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U.S. PETROLEUM MARKETS 
REGIONAL INTERDEPENDENCE 

OVERVIEW-As i n  the rest of the world ,  crude o i l  and petro leum products i n  the U.S. are commodities which are 
freely t raded among different regions. 

• Trade is based on i ndividual decisions relat ing to supply and demand needs and is i nfl uenced by price. 

• The petro leum markets have l itt le  l i nkage east and west of the Rockies except fo r Alaskan crude o i l  
movements, primari ly to the  Gu lf Coast. 

CRUDE OIL-U.S. crude o i l  production fal ls far short of domestic refi n ing requ i rements. I n  1990,  44% of domestic 
crude o i l  runs were met by imports, which are a vital part of the system supply. 

• The Gu lf Coast and East Coast each receive large  vo lumes of imported crude o i l . Much of the vo lume 
received on the Gulf Coast is moved to the Midwest via pipel i ne. 

• The West Coast is self-sufficient due to Alaskan production. 

PRODUCTS-The U.S. gross imports are about 12% of product needs. 

• The West Coast is nearly self-sufficient. 

• East of the Rockies , the Gulf  Coast refi n ing center  produces 57% of al l petro leum products but consumes 
only 31%. 

• The majority of product imports come i nto the Northeast, which represents about 61% of al l U.S. imports of 
products. 

CONCLUSION-The U.S. depends on the rest of the world for about half of its 
petroleum supplies. The U.S. has a highly efficient distribution system based on supply 
volumes, demand needs, and prices, which allows crude oil and petroleum products to 
move from sources of production to the ultimate consumers. 
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CRUDE OIL AND PRODUCT INVENTORIES 
KEY TO SYSTEM FLEXI Bl LITY 

CRUDE OIL* 

U.S. PRIMARY INVENTORIES-12/31/90 

LEGEND 

� MIN IMUM OPER ATING INVENTORY 

- INVENTORY ABOVE M INIMUM 
OPER ATING INVENTORY 

14.2 

11.3 

� 
MOTOR GASOLINE KERO-JET FUEL DISTILLATE FUEL RESIDUAL FUEL 

OIL OIL 

*Excludes SPR crude oil stocks of about 590 million barrels. 

NOTE S: Bold numbers are days' supply of inventory above minimum. 
In addition, secondary and tertiary inventories provide surge capacity in event of disruptions. 

SOURCE: Minimum operating inventories-NPC; inventories above minimum operating inventories-E IA. 
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CRUDE OIL AND PRODUCT INV ENTORIES 
KEY TO SYSTEM FLEXIBILITY 

OVERVIEW-The chart on the facing page shows inventories i n  the pri mary distribution system-at refi neries, i n  the 
pipel ine systems, and at distribution terminals. 

• The system's flexibi l ity depends on the volume of stocks above m in imum operati ng i nvento ries (MOI)-the 
level below which operating problems would beg in  to appear. 

• The level of inventories can have a sign i ficant impact on oi l  prices ; however, th is relationship is not si mple or 
straightforward. Prices are affected by expectations of future supply and demand in add it ion to the level  of 
inventories i n  the current period. 

PRIMARY-Inventories above MOl in the primary dist ribut ion system provide a cushion for refiners in the event of a 
supply disrupt ion. However, i n  a disruption ,  rapid movement from pri mary stocks can g ive the perception of a 
supply shortfal l. 

• A seeming ly low number of days' supply above min imum is not a concern i n  ti mes of normal operations. I n  
stress situat ions i nventories can drop below MOl fo r short pe ri ods without sig n if icant d is locations ,  on ly 
i ncreased operati ng costs. However, operations below min imum inventory leve ls cannot be sustai ned in  the 
long run. 

SECON DARY AND T ERTIARY-Secondary and tert iary i nventories provide critical operat ing f lexib i l ity du ri ng 
normal operations and some surge capacity during disruptions. 

• Secondary i nventories i nclude stocks held at bulk plants and retai l outlets. 

• Tertiary i nventories are those held i n  end-user storage. 

CONCLUSION-Crude oil and product inventories are made up of several types of 
stocks, each of which adds needed flexibility to the overall distribution system. 
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THE FUNCTION OF PETROLEUM PRICES 
PRICES REACT SHARPLY TO CHANGES IN SUPPLY/DEMAND 

HOW A CHANGE OF SUPPLY 
AFFECTS PRICE 

(Hypothetical Example) 

QUANTITY 

The supply curve shows that suppliers of a good can 
economically provide more at higher prices, and less at 
lower prices. Conversely, buyers demand more at lower 
prices, while higher prices induce them to conserve and 
demand less, as shown by the demand curve. A loss of 
some supply means the remaining suppliers can provide 
less at any price level. This is expressed by a shift of the 
supply curve to the left, labeled "change of supply" here. 
The higher prices reduce the amount demanded, and a 
new "equilibrium" point (A}, where supply and demand 
balance again, is required. 

$/GALLON 

1.25 

HOW ARTIFICAL PRICE RESTRICTIONS 
CREATE SHORTAGES 
(Hypothetical Example) 

1.00 I § � 

I 
, I 

MILLION BID 

At point A on this graph, supply and demand are in 
balance at the price and quantity shown. If a lower price 
"ceiling" of $1 per gallon occurs (through government 
mandate or "jaw-boning"), suppliers will not be able to 
supply more than the quantity corresponding to point B 
economically. However, consumers will conserve less and 
demand a greater quantity, corresponding to point C. The 
artficial price ceiling thus creates a shortage 
corresponding to the distance between points B and C. In 
oil markets, the demand and supply curves are always 
changing, resulting in continually changing prices. 
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TH E FUNCTION OF PETROLEUM PRICES 
PRICES REACT SHARPLY TO CHANGES IN SUPPLY/DEMAND 

ECONOMICS-Price provides an essential drivi ng force to balance the supply and the demand for o i l  (or fo r any 
good or service) .  As the price rises, it becomes economical to produce and supply more in the short term ,  whi le 
less can be provided economical ly if the price fal ls .  A h igher price also i nduces consumers to conserve or 
substitute other products, causing demand to fal l .  Conversely, at a lower price , consumers demand more .  

• The market balances at a price at which buyers are wi l l i ng to  pu rchase the  quantity o f  o i l  that suppl iers are 
able to provide. If changes occur i n  the tastes o r  needs of buyers ,  or  i n  the amount that suppl iers are able to 
provide, the price must change to rebalance supply and demand. 

• Expectat ions of future changes in supply and/or demand are just as important as volumes produced or 
consumed today in setti ng prices. The market conti nuously looks i nto the future to balance expected production 
and consumpt ion ,  as wel l  as today's supply and demand. A current or  expected supply shortfal l  wi l l  i nduce 
buyers to bid up the price of avai lable suppl ies. This cal ls forth addit ional suppl ies, e ither from output, i nventory, 
or  imports, whi le  reducing demand . 

APPLICATION TO OIL  MARKETS-Oi l prices are the resu lt of the act ions of many produci ng nat ions and 
competi ng large  compan ies, thousands of smal l  producers ,  tens of thousands of retai le rs, and m i l l i ons of 
consum ing organizatio ns and i ndividuals. Each participant's supply of, or demand for, o i l  is conti nuously 
changing and being re-evaluated. This resu lts i n  rapid and frequent o i l  price changes, most of which are smal l .  

• Oil price changes rebalance supply and demand by encou rag ing changes i n  consumption ; i n  the  ti m i ng of 
purchases ; i n  crude o i l  productio n ;  i n  refi n i ng vol umes and product yie lds ; and i n  i mports , exports , and 
domestic logistics .  The changes are always marg i nal , or incremental , i nvolvi ng on ly what can be altered most 
easily in  the relevant time frame. 

• Demands for most oi l  products have a relatively low elasticity, or responsiveness, to price changes i n  the short 
term . Thus, i f  s izeable demand changes are needed to rebalance the system ,  the price change needed to 
achieve th is in the short term wi l l  be relatively large.  

CONCLUSION-Oil prices act to balance present and future oil supply and demand. 
Price controls distort this process. Any artificial interference in this process will distort 
the ability of this sytem to balance supply and demand. 
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PETROLEUM PRICES 
HOW PETROLEUM PRICE INFORMATION IS TRANSMITTED 

Information flows 

to and from all elements 

PRODUCERS 

t �I TRADERS 

REFINERS TRADERS 

--.1 RESELLERS 

� 
t t BULK I� 

CONSUMERS 

BUYER/SELLER BASES DECISION ON: 

... 1 RETAILERS 

CONSUMERS 

• Own assessment 

• Published price estimates 

• Electronic information services 

• Futures prices 
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PETRO LEU M PRICES 
HOW PETROLEUM PRICE INFORMATION IS TRANSMITTED 

OVERVIEW-Information on  price and markets (retai l ,  wholesale ,  and cargo) are sent from and to a l l  e lements of  the 
distribution  chain ,  from producers to consumers. Al l buyers and sel lers have at least some information  about the 
supply/demand balance and competitive prices : the driver sees gasol ine prices posted in  foot-h igh letters in h is 
town ; the heati ng oi l consumer talks to his neighbors. Petroleum i ndustry participants i n  broader markets have 
access to additional i nfo rmation ,  as wel l ,  so that there is more and more i nfo rmation avai lable as one  moves 
from retai l product consumer back to the crude oil producer. 

SPOT PRICES-Spot prices fo r si ng le transact ions of physical volumes provide the i ndustry with rapid sig nals of 
changes i n  supply and demand , and the petro leum market makes constant adjustments to move suppl ies of 
crude o i l  and petro leum product from oversuppl ied reg ions and compan ies to those need ing supply. Spot 
prices and other market-related prices also i nfluence the price for contract volumes. 

PRICE P U B LICATIONS-Print trade publ icat ions provide dai ly and weekly est imates of spot p rices in cash 
(physical vol u me)  markets , based on contacts with i ndustry participants i n  the cash trade. Spot prices are 
publ ished fo r various com modit ies, i ncluding qual ity d isti nct ions,  and for various locations. For i nstance , 
petroleum products are t raded in Northwest Europe , the Medite rranean, Si ngapore ,  the Caribbean , the U.S. 
Gulf  Coast, the U.S. East Coast, and the U.S. West Coast. Price i nformation on  gasol ines is avai lab le for each 
of these reg ional centers. Price data for crude oi ls ,  genera l ly at the poi nt of load ing ,  are also avai lable for 
different crude o i l  streams and various del ivery periods. In  assessi ng these markets, the trade publ ications take 
i nto consideration  many transactions. 

THE FUTURES MARKETS-New York Mercanti le  Exchange ,  I nte rnational Petro leu m Exchange,  and Si ngapore 
Mercanti l e  Exchange provide moment-to-moment i n formation  on  o i l  prices t h roughout the  day. Price 
i nformation is therefore based on thousands of transactions every day. 

CONCLUSION-Petroleum is a commodity traded on a worldwide basis. The methods 
of contractual agreements between buyer and seller are wide ranging and are 
immaterial to the commercial value of the crude oil at any one point in time. The value 
of this crude oil is reflected in its price, which is generated and transmitted by all 
elements in the distribution chain. Price changes are a result of thousands of individual 
competitive decisions. 
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FUTURES MARKETS 
PRICE TRANSP4RENCY AND REDUCED PRICE RISKS 

HIGH LIQUIDITY MAKES THE NYMEX A R ELIABLE SOU RCE OF P RICE INFORMATION 
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NOTE: At lot sizes of 10-20 contracts, 10,000 transactions take place daily. 

SOU RCE: New York Mercantile Exchange. 
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FUTU R ES M A R K ETS 
PRICE TRANSPARENCY AND REDUCED PRICE RISKS 

O V E RVI EW-Each of the energy futures markets provides price transparency and a mechanism to redu ce risk. A commodity 
futures contract is a standardized "paper" contract wh ich calls for the future del ivery of specified quantities of a specified 
commodity at a specified place, price , and time in the future. 

NYM EX-The only U .S .-based futures market with energy contracts is the New York Mercanti le  Exchange (NYM EX) . A govern­
ment-regulated entity, NYMEX trades contracts in  crude oi l ,  heating oi l ,  regular u n leaded gasol ine,  propane ,  residual fuel o i l , 
and natural gas. 

VOLU M E-The crude oil contract, which has the h ighest volume,  traded an average of 1 00,000 contracts (1 00 mi l l ion barrels) 
each day in recent months, or 6 t imes the dai ly total consumption of o i l  in  the U . S .  This dai ly volume is accomplished in  
approximately 1 0 ,000 transactions. 

PRICE DISCOVERY-These many transactions provide critical price d iscovery for petroleum markets. Since the cu rrent trading 
price is instantaneously avai lable ,  any participant can evaluate a prospective transaction at any t ime of the trading day. I n  
earl ier times, trade publications' assessments o f  spot prices were available on ly on a daily basis. 

H EDGING-The markets also provide an opportun ity to sh ift r isk. The u ncertainty presented by fluctuating prices introduces risk 
i nto decisions. (Without volati l ity in the cash market, hedging is u nnecessary.)  Hedging can reduce that risk by locki ng i n  
prices. The NYMEX's crude o i l  contracts i n  recent months have main ly been held by firms with commercial needs for physical 
volumes. 

ALTERNATIV E S O U R C E-Wh ile the NYMEX provides an alternative sou rce of physical supply, it is design ed as a f inancial 
instrument. For the most actively traded contracts-crude o i l ,  heating oi l , and gasol ine-del iveries , inc luding exchanges , 
equal less than 1 %  of the traded volume. 

I N V ENTO R I ES-Price moves i n  futures markets also s ignal the advisabi l ity of h old ing or l iqu idating inventory. S ince the I raqi 
i nvasion, futures prices have suggested that i nventories would be less valuable i n  the future,  hence discouraging hoarding 
supplies and encouraging drawing inventories down , precisely the pattern most calming for a nervous market. 

REGU LATION-Under current rules, a substantial regulatory framework exists to correct imbalances or dysfunctions in  the futures 
market, such as i ncreasing del iveries, suspending trading, and l imiting price moves in the current month . 

CONCLUSION-The futures market has become highly integrated with the dynamic oil markets. The 
futures market provides for price disco very and a mechanism to reduce risk. In addition, it has 
become a widely used price clearinghouse to effect wet-barrel transactions through the exchange 
for physicals procedure. Closing the NYMEX in an emergency would be disruptive. 
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WORLDWIDE I MPACT OF IRAQ INVASI ON/U .N. EM BA RG O  
LOST SUPPLY, HIGHER PRIC ES, LOWER D EMAND 

TOTAL MARKET ECONOMIES' O I L  DE MAN D­

APRIL 1 990 AN D 4TH QUARTER 1 990 EIA FORECASTS 
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SOURCE: E IA Short-Term Energy Outlook, Second and Fourth Quarters. 

SPOT PRICE OF CRUDE OIL-WEST TEXAS INTE R M E D IATE 

$50 

....1 w $40 a: 
a: � 
a: � $30 

(/) 
a: 
� g $20 

HISTORY 

- - -

EIA MID-CASE 
ASSUMPTION 

(Adjusted) 
$ 1 0  ._ ____________________________ ._ ______________ _ 

Jan-90 Mar-90 May-90 Jul-90 Sep-90 Dec-90 Feb-9 1 Apr-91 Jun-9 1 

SOURCES: History from Platt's. Price projection is the $30 case from EIA 1990 Fourth 
Quarter Short-Term Energy Outlook, adjusted for typical crude oil quality differential. 
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SOU RCE :  Datafrom Petroleum Intelligence Weekly. 
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WORLDWID E  IMPACT OF I RAQI INVASION/U.N. EMBARGO 
LOST SUPPLY, H IGHER PRICES, LOWER DEMAND 

SUPPLY-The I raqi i nvasion  cut off 1 .3 mi l l ion  barrels per day of Kuwaiti crude oi l  and refined products exports to the 
world. Soon thereafter, the U . N .  e mbargo s lashed world oi l  suppl ies by another 3 mi l l ion barrels pe r day by 
cutting off I raqi exports. 

• Other oi l  produci ng countries have raised output si nce August 2 ,  by a combined amount which s l ig htly exceeds 
the fal l in I raqi and Kuwaiti output. There was a mix of economic, techn ical , and pol itical g rou nds fo r these 
increases. Saudi Arabia alone accounts for more than half of the rise in  output, having boosted production further 
and faster than generally expected . However, the total i ncrease has used up  most current o i l  product ion capacity. 
(See subsequent chart "Further World System Stress-Litt le Flexibi l ity to Handle Product ion Loss.") 

PRICE-The imbalance of supply and demand boosted o i l  prices substantial ly .  Market expectat ions of fu rthe r supply 
disruptions from hosti l it ies i n  the Persian Gulf  have also acted to support the price of oi l .  

• Price increases i nduced consu mers throughout the world to conserve oi l ,  thus he lp ing to bri ng wi nte r supply 
and demand back i nto balance . .  

D EMAND-The i ncreased price of o i l  has brought about substantial reduct ions i n  o i l  demand. I n  add it ion ,  economic 
g rowth has been trendi ng downward for two years ,  and th is  weake n i ng g rowt h  has he lped reduce o i l  
consu mption .  

CONCLUSION-The Iraqi invasion and the subsequent U. N. embargo seriously disrupted 
the world supply/demand balance initially. The balance has been restored, and the 
increase in the price of oil played a crucial role in this process. 
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CU RRENT SYSTEM CAPA BI LITY 
THE DISRUPTION TO KUWAITI R EFINING AND WOR L D  R EFINING CAPACITY 

REPLACEMEN T O F  KUWAITI PRODUCT EXPORTS KUWAITI PRODUCT DISRUPTION 

REFINERY OUTPUT AND EXPORTS 
800 r-------------------------����------� 

Most of the product exported by Kuwait prior to the August 
invasion went "East of Suez" to Japan and Asian LDC's.  These 
lost barrels were replaced by the following: 
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1 .  Most of the lost Kuwaiti product exports were made up 
though increases in refinery throughput in Saudi Arabia 
and Japan. 

2. Somewhat weaker demand in Asia after the August 
invasion lessened the impact of the Kuwaiti product 
disruption.  
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3. Following the August invasion,  additional barrels of 
middle disti l lates were moved into the Asia-Pacific region 
from as far away as Europe. t:::=:l GASOIL IZZZZZZ2I RESIDUAL FUEL OIL 

SOU RCE:  Energy Security Analysis, Inc. 
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SOURCE: U.S. Department of Energy, Oil and Gas Journal, Energy Security Analysis, Inc. 
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C U R R ENT SYSTEM CAPA B I L ITY 
THE DISR UPTION TO K UWAITI REFI NI N G  AND WOR L D  R E FI N I NG CAPACITY 

WO R L D  CAPACITY-There is surplus refining capacity in the world, althoug h most of it is relatively simple crude oil 
distillation capacity. Compared with the rest of the wor ld, the U.S.  has relatively sophisticated refining capacity. 
(Soph istication is roughly measured as downstream processing capacity as a percent of distillation capacity .) (See 
subsequent chart: "Further System Stress-World Refining Capacity Is Adequate.") 

KUWAITI LOSs-As described above, the loss of the Kuwaiti refining sector (approx. 700 thousand barrels per day of crude 
oil throughput) was managed primarily through increases in refinery throug hput in Saudi Arabia and Japan. The spare 
capacity used in Japan (and to some degree in Saudi Arabia) is relatively unsophisticated ;  therefore, on average, fewer 
barrels of light products are made from each barrel of crude oil input than would be the case in the Kuwaiti ref ineries. 

DES ERT SHI ELD D EMAN DS-The increase in demand for middle d isti llates Oet fuel,  diesel) associated with Operation 
Desert Shield has also been partly managed through greater refinery output in Saudi Arabia. 

CONCL USION-Even with the loss of Kuwaiti refining, the world's refining sector has had enough 
flexibility to make up the shortfall. However, due to the lack of downstream processing worldwide, 
if additional sophisticated capacity is lost, there is limited remaining response capability. 

U.S. REFINING CAPACITY 

CAPAC ITY-The U.S.,  as a refining sector, has l ittle spare crude oi l disti l lation capacity, especially during peak demand 
periods. The U.S. has even less spare downstream processing capacity. As shown in the U.S. Refinery Uti lization graph 
on the facing page, during the peak gasoline demand period, there is essentially no spare downstream processing 
capacity in the U.S. This is especial ly true in PADDs I, I I, and Il l .  

SH UT D OW N S-During a weak demand period, the U.S. system has some flexibility to handle modest refining capacity 
shutdowns in the U$. Given the extensive d omestic distribution system, refinery outages would not l ikely result in 
regional supply imbalances. However, given that U.S. downstream processing capacity is highly utilized, the capability to 
produce transportation products would be impacted more. 

CONCL USION-The U. S. refining sector is flexible enough to adapt to modest product supply 
disruptions. In the event of significant disruptions, spare refining capacity in other countries can 
supplement the U.S. market. Depending on the relative supply of product, U. S. product prices 
may have to rise significantly to attract incremental supply. 
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C U R R ENT SYSTEM CAPAB I L ITY 
CRUDE OIL QUA LITY, LOGISTICS, AND FUE L  SWITCHING 

CRUDE OIL QUALITY 
L O S S  

IRAQ 
68% 

33.3° API AVERAGE 
2.25% SULFUR AVERAGE 

R E P L AC E M E NT 

SAU DI  
AR ABI A  

56% 
1 1 %  

UNITED STATES 
6% 

24% 

30.0° API AVERAGE 
1 .85% SULFUR AVERAGE 

L OGISTICS 

U .S.  pipel ine systems are resi l ient and 
flexible to handle most disruptions.  

There is l ittle spare capacity in the U.S.  
tanker fleet. 

The propane d istribution system from 
wel lhead to consumer is efficient, but 
operates at near capacity in  winter. 

FUEL SWITC HING 

Sign ificant fuel switching capacity is not 
avai lable. 

SOURCE : E I A  Petroleum Prices and Profits in 9 0  Days Following the Invasion of Kuwait. 
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C U R R E NT SYST E M  CAPA B I LITY 

CR U DE OIL QUALITY, LOGISTICS, AND FU E L  SWITCH I N G  

OVERVI EW-Current crude oi l  qual ity can be handled with minor changes i n  trading patterns and product yield.  

• The U.S. logistics system retains its h istorical flexibi l ity. 
• Fuel switching offers l ittle opportunity to reduce o i l  consumption .  

C R U D E  O I L  QUALITY-The N PC bel ieves that individual refinery problems with crude o i l  qual ity wi l l  b e  minor  and solved 
by trading ,  if necessary. 

• The crude oi ls replacing the lost Kuwaiti/l raqi crude o i ls  were on average about 3° AP I heavier and 0.4% lower in  
su lfur .  The impact on average world supply was a decrease of  0.3° AP I (heavier) ,  which may h ave yie lded 1 00- 1 50 
thousand barrels per day of residual fuel oil at the expense of l ight products. 
• Heavier replacement crude o i l  can be handled with in the U.S. refinery system ,  which has log istical capacity for the 
additional residual fuel  o i l  production . 

LOG I STICS-Potential problems i n  the Northeast due to a greater rel iance on fore ign imports and suppl ies from the U.S. 
Gulf Coast. 

• U.S .  pipel ine systems have h istorical ly responded to chan g i n g  needs for both products and crude o i l .  The 
intercon nectabi l ity of  the individual parts of  the system permits shifting  and diverting product from many sources to 
virtually any point of u ltimate consumption.  
• U.S. tan ker fleet (Jones Act) is projected to be adequate to cove r cu rrent demands under no rmal operatin g  
conditions , but l ittle spare capacity remai ns. However, there is concern that some states' un l im ited o i l  spi l l  l iabi l ity 
provisions may cause shippers to refuse to take tankers into U.S. ports. 

FU EL SWITCH I NG-The N PC estimates that at the time of the invasion of Kuwait, most sig n if icant switch ing to gas had 
already taken place due to economics. 

CONCL USION-A measurable change in worldwide crude oil gra vity has occurred, while 
crude oil sulfur content has marginally impro ved. Although yields ha ve shifted to ward 
residual fuel oil, o verall impact is estima ted to be minimal. The change directionally 
contributes to system constraints on refinery processing limits and the ability to make light 
products. The U. S. logistical system retains its ability to respond under the current situation. 
Fuel switching is not a significant issue. 
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FURTH ER WORLD SYSTEM STRESS 
LITTLE FLEXI BILITY TO HANDLE PROD U CTION LOSS 

PRODUCTIVE CAPACITY 
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F U RTH E R  WOR L D  SYSTEM STR ESS 
LITTLE FLEXIB ILITY TO HANDLE PRODUCTION LOSS 

BACK G ROUN D-At the e nd of 1 990, there was essential ly no surplus short-term crude o i l  production capabi l ity 
remain ing i n  the world. 

• I ncreased crude oil production from Persian Gulf  countries (excludi ng I raq and Kuwait) is critical to world oi l  
supply, and more at risk of disruption than any other single component. 

• Any additional adjustments that must be made due to a production  loss must come from reduced demand 
and/or drawdown of worldwide strateg ic stocks. 

ADJUSTMENT TO THE ADDED STRESs-Due to the low price e lasticity of oi l demand i n  the short te rm , rapid 
and large price rises wi l l  b ri ng  supply and demand back i nto balance if there was an addit ional substantial 
loss of production .  

• Consumers and marketers would compete for the remain ing avai lable suppl ies,  bidd ing up prices. 

• The extent of the necessary demand reduction and resu ltant price rise wi l l  depend on the magn itude and 
speed of strateg ic stock drawdowns. 

CONCLUSION-Since essentially no additional short-term world crude oil production 
capability is available, any additional loss of production must be made up by demand 
declines or strategic stock draws. A rapid, large price rise is to be expected, especially 
if strategic stocks are not drawn. 
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F U RTH ER SYSTEM STR ESS 
WORLD REFINING CAPACITY IS AD EQ UATE 

World Refin ing Capacity 
and Throughput, 1 989 
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CRUDE O IL  CAPACITY REFIN ERY TH ROUGH PUT 

NOTE:  Worldwide refinery util ization averaged 80% in 1 989. 

SOU RCE :  BP Statistical Report of the World Oil Industry. 

World refi n i ng capacity 
is surpl u s .  

M idd le East refi n i ng 
capacity, if lost, 
can be made up. 
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FU RTH ER SYSTEM STRESS 
WORLD REFINING CAPACITY IS ADEQUATE 

OVERVI EW-World refin i ng capacity is surplus today, and is expected to remain so even beyond the period under 
study. 

UTILIZATION-On average,  worldwide refineries ran at 80% capacity uti l ization in 1 989. Among the major refin ing 
regions, the h ighest uti l ization was in  the United States, whi le regions with l ess sophisticated capacity general ly 
ran at lower uti l ization. Japan, for i nstance, ran its ref ineries at about 75% in  1 989. Thus, even with h igher 
throughputs to make up for the lost Kuwaiti capacity, Japan's faci l it ies remain underuti l ized. 

MIDDLE EAST-Middle Eastern ref in ing capacity outside of I raq and Kuwait totals about 3.5 mi l l ion barrels per day, 
half of which is in Saudi Arabia. (About half of the Saudi capacity is located on the Red Sea, 750 mi les across the 
pen insula from the Persian Gulf.) The Middle  East capacity is relatively unsophisticated , in comparison to the 
Kuwaiti capacity or to the U.S. refin ing industry. However, if crude oi l  is avai lable, additional throughputs at other 
refineries can help offset the loss of Middle East refinery capacity. 

• It is un l ikely that M iddle East refi n ing capacity would be lost whi le  the reg ion's crude o i l  conti nues to f low 
unimpeded. If both the capacity and the crude oi l suppl ies are shut down , of course, refin ing capacity wi l l  not be 
constrained . 

DESERT SHIELD DEMANDS-Although data are classified ,  Saudi Arabia has been supplying fuel for Saudi-based 
troops in Operation Desert Shield. So far, actual consumption of fuel has been a minor part of world trade; through 
mid-December, the Operation has consumed about 1 00 thousand barrels per day of al l types of fuels, both i n  
Saudi Arabia and i n  other M iddle East staging points . (This i s  not all incremental to world demand , and includes 
vessel bunkers as wel l  as gasol ine and jet fuel.) 

• Jet fuel wi l l  pose the largest problem if the Saudi refineries are unable  to supply it during an armed conf l ict. 
Estimates of l ikely consumption during a war are strictly classified. Surplus refin ing capacity and product tankers 
throughout the world lead the NPC to conclude that under most conditions product can be replaced from other 
sources. Such an occurrence, however, could involve supply dislocations whi le the system rebalanced , and thus 
h igher product prices and higher transportation rates. 

CONCL USION-World refining capacity is not a constraint e ven with a large loss of 
capacity. The logistics system has additional flexibility to replace supplies, if necessary, 
for military operations in the Middle East. 



FU RTHE R  SYST EM ST R ESS 
DOMESTI C ISSUES-CRUDE OIL SUPPLY LOSS 

REFINERY UTILIZATION AND FLEXIBILITY-The U.S. refi nery i ndustry is currently operati ng at about 85% of 
pri mary dist i l lat ion capacity. The unused capacity al lows the i ndustry some f lexib i l ity to meet additional 
stresses. 

• Since the world system cannot generate addit ional crude o i l  supply if there is a severe disrupt io n ,  early and 
qu ick re lease of Strateg ic Petro leu m Reserve (SPA) o i l  is necessary. Ideal ly ,  th is  act ion wou ld be i n  
conjunction with the release of other I nternational Energy Agency strategic stocks, but the decision to offer SPA 
oi l  for b id should not be conti ngent on i nternational agreement. 

WORLDWI DE MARKETS WI LL R EBALANCE PRODUCT FLOWS-Economics and the free market drive the 
system.  As crude oi l  supply shortages develop,  prices rise, encouragi ng a sh ift to rebalance the d isposition of 

� oil products, gas, and other forms of energy. 
tJ::o. 

• U.S. government actions to restrai n prices wi l l  keep demand h igher than it would be otherwise. (See previous 
chart: "The Function of Petroleum Prices.")  This would also reduce our competitiveness in bidding for crude oi l  
in  the world market. 

GOVERNMENT O PTIONS TO INCREASE PRODUCT SUPPL V-A temporary waiver on  Reid Vapor Pressu re 
(RVP) regu lations would al low the i ndust ry to blend addit ional vo lumes of butane i nto gasol ine ,  which wou ld 
increase gasol i ne suppl ies at the expense of chemical feedstocks. 

• Domestic logistics should not be l im it ing . Rebalanci ng of domestic crude o i l  production and SPR draw wi l l  
require prompt Jones Act waivers. 

CONCLUSION-The system has the capacity and ability to deliver product, provided 
artificial restraints are not placed upon it. A crude oil loss is the major problem facing 
the industry, because world crude oil production is operating at capacity. 
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F U RTH E R  SYST E M  ST R E SS 
DOM ESTIC REG IONAL ISSU ES-FACILITY SH UTDOW N S  O R  COLD W EATH E R  

R E FI N E RY S H UTDOWN-Isolated ref inery disruptions, even in relatively large and soph isticated plants, is  u n l ikely to  
resu lt i n  physical shortages. It is ,  however, i mportant to note that in spite of the overal l  adequacy of refinery 
capacity , the loss of several major sophisticated refineries could cause reg ional problems. 

• There would be some short-term reg ional dislocation unti l the system readjusted.  Major unanticipated ref inery 
sh utdowns in iso lated areas (Northeast, M idcontinent, West Coast) would cause price spi kes before the system 
rebalances. 

P IPELINE S H UTDOWN-The sh utdowns of Pl antation or Co lonial p ipel ines wou ld cause temporary term i n al outages 
in the Southeast and East Coast markets. The loss of Explorer pipel ine wou ld have the same effect on the M idwest. 
If pipe l ine repairs could not be completed in a few days, the lack of Jones Act tankers would slow the domesti c 
rebalancing . 

CONCL USION-The distribution system is flexible and can respond quickly to supply 
disruptions. Only in extreme cases would outages occur. These outages would be local­
ized and quickly alleviated through product reallocation due to free market pricing. 

COLD WEATHER-In the winter freeze of December 1 989 a number of U .S .  G u lf Coast refineries were damaged, and a 
short-te rm shortage deve loped. The distri bution system was taxed, but this is not u n usual i n  times of demand 
surges. The system responded to the tem porary imbalance between supply and demand th rough h igher prices, 
quickly fol lowed by increased supply and lower prices. This rebalancing was sign ificantly he lped by moderation i n  
the cold weather. 

• I n  the event of a major supply disru pt ion (caused by extremely cold weather) , govern ment act ion may be 
necessary to address publ ic  health and safety issues. One g overn ment response wo uld be to expedite th e 
processing of L IHEAP (Low Income Home En ergy Assistance Prog ram) funds to assist those unable to make 
home heating payments. 

• Governmental contro ls are not the answer to problems, because these sto p the re balanci ng  mechanism and 
create artificial supply/demand balances. 

CONCL USION-The market is efficient. History has demonstrated that there is sufficient  
flexibility for the system to rebalance. Go vernment LIHEAP funds should be released early. 
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FURTH E R  SYSTEM STR ESS 
DOMESTIC REGI ONAL ISSUES-PROPANE 

OVERVI EW-Propane/propylene demand (990 thousand barrels per day) constitutes 6% of the demand for al l 
products i n  the U .S. 

• Direct fuel  burn ing accounts for 71 % of propane/propylene demand. 

• Chemicals consume the remai n ing 29%-only chemical plants and refi ners consume propylene 
( 1 30 thousand barrels per day) . 

• Residential , commercial , and farm sectors account for 53% of al l sales. 

• Domestic propane/propylene product supply (% of totai )-Natu ral gas p lants account for 49% of the supply, 
refi neries 41  %, and imports 1 0%. Domestic suppl ies augmented by imports i nto the East Coast are adequate 
to meet demand. 

DISTRI B UTION SYSTEM-East of the Rockies , most of the propane/propylene supply is from natural gas plants 
and refineries i n  the Gu lf Coast whi le most of the demand is i n  the Midwest and East Coast. 

• Distribution is pri mari ly via two major pipel ine systems from the Gu lf Coast-one serving the Midwest and the 
Northeast, the other serving the Southeast. 

• Capacity is adequate on  average ,  but de l ivery systems may be constrai ned duri ng wi nter month  peak 
demands. 

• During peak demand periods, ocean transportation may be requ i red to move suppl ies to the East Coast from 
the Gu l f  Coast-only one U .S.-flag propane tanker. 

CONCL USION-The distribution system from wellhead to consumer is efficient, but 
operates at  near capacity in winter. The system is taxed during periods of  unusual 
demand surges such as occurred in December 1989. 
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F U RTH E R  SYST E M  STR ESS 
DOMESTI C REG I ONAL ISSUES-PROPAN E 
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F U RTH E R  SYSTEM STR ESS 
DOMESTIC REGIONAL ISSUES-PROPAN E  

• Demand is seasonal and weather related-weather in December 1 989 (coldest ever) was 28% colder than 
normal and demand averaged 1 ,439 thousand barrels per day, up 21 % from the previous year. 

• 1 990 i nventories started low but ended the year above 1 989 l evels. 

• U.S. propane i mports-Canada and Mexico are secure supply sources, with Algeria g rowing in importance. 
Persian Gulf  imports into the U.S. are less than 5 thousand barrels per day. 

• U.S. exports of propane/propylene i n  1 990 are estimated to be about 25 thousand barrels per day. 

GOVERNMENT R ESPONSES TO A SU PPLY I NTERR U PTION 

• Encou rage fue l  switch i ng to natu ral gas-Higher gas production  would i ncrease throug hput at natu ral gas 
plants , lead ing to h igher  propane supply.  I ncreased supply from gas plants wou ld offset lower refi nery 
productio n  due to reduced crude oi l  runs. 

• Jones Act waivers may be requ ired to al low movement of Gulf Coast suppl ies to meet East Coast demand. 

• Expedite al location of LIH EAP funds to assist those unable to make home heating payments. 

• Assist i n  expediti ng rai l car use duri ng crisis (Department of Transportation and American Associat ion of 
Rai l roads). 

• Relax standards regard i n g  truck hours of service , routi ng , and weight restrict ions (Department of 
Transportation) .  

• The U.S. govern ment shou ld avoid restrict ing exports-Canada and Mexico are major supply sources and 
may retal iate if exports from the U .S .  are curtai led. 

CONCL USION-In a major s upply disruption (caused by extremely cold weather), 
go vernment actions may be necessary to ensure adequate distribution. 
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POTENTIAL G OVERNMENT R ESPONSES TO SYSTEM DISR U PTIONS 

OVERVI EW-Neither federal nor state governments should i nstitute mandates which reduce system flex ib i l ity such 
as al location and price controls. Recommended temporary federal government responses to severe short-term 
supply disruptions should i nclude the fol lowing : 

CRUDE OIL LOSS-If crude o i l  is disrupted , it is important that Strategic Petro leum Reserve (SPR) crude o i l  be 
made avai lable quickly to shorten the period between loss of imported oil and fu l l  rate del ivery from the SPR. 

• The Strategic Petroleum Reserve provides valuable insurance against a major supply disruption  and the NPC 
recommends early and appropriate release of SPR oi l  i n  emergency situations. 

• Rapid response waivers to Jones Act cabotage requ i rements to enable avai lable foreign-flag tanker capacity 
to be uti l ized for coastwise movements of SPR crude oi ls, fi n ished products, and the l ike .  

• Pre-emption of  various states' un l im ited l iabi l ity statutes pertain ing to  o i l  spi l ls i n  order to  conform to l im its as 
establ ished by the I nternational Marit ime Organization  of the Un ited Nations and to maximize tanker capacity 
avai labi l it ies. 
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POT ENTIAL G OVERNM ENT R ESPONSES TO SYSTEM DISRUPTIONS 

PRO D U CT LOSS-If product supply is d isru pted , the relaxat ion of stri nge nt Reid Vapor Pressu re (RVP ) 
regulations on motor gasol ine could add 2% addit ional gasol ine production for each one (psi ) RVP waiver. 

• The RVP legislat ion represents a spreadi ng movement among individual states to reduce ozone pol l ut ion by 
sett ing stricter volat i l ity standards than those imposed by the U .S .  Env ironmental Protect ion Agency (EPA) . 
State-by-state specification changes can cause market segmentation which reduces the flexibi l ity of exist ing 
distribution logistics.  

• I n  general ,  the EPA requ i res that the lower RVP specs be met at termi nals by May 1 and at retai l outlets by 
June 1 .  I n  order to meet these requ irements refiners beg in  to b lend down i n  early March.  Consequently, a 
comfortable level of motor gasol ine i nventories on March 1 does not ensure that the system wi l l  avoid stress. If 
a disruption  occu rs duri ng the driving season ,  a sign ificant portion of the i nventories is l ikely to be of a h igher  
RVP specification  than the E PA permits .  To avoid shortage situations, i t  may be necessary for  the EPA to 
temporari ly waive i nd ividual states' RVP requ i rements unti l the crisis is resolved. 

• Dependi ng on the severity and duration of the disruption ,  consideration should be g iven for the relaxat ion of 
sulfur specifications for disti l late and fuel  oi l .  

• Expedite the al location o f  LIH EAP funds to  assist those unable to make home heati ng payments. 

• Relax certai n Department of Transportation standards regard ing truck hours of service, rout ing , and weight 
restrictions. This is a particu lar issue with the transportation and distribution  of propane.  

• Pre-emption of various states' statutes pertain ing to price and al location controls, i ncluding restrictive product 
set-aside programs-al l of which i mpede the orderly function ing of the distribution mechanisms. 
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WORLD FLEET 

1 0-25 490 8.8 8.6 0.2 

25-45 730 24.7 24 0.7 

45-80 367 22.3 2 1 .9 0.4 

80-150 579 60.5 58.2 2.3 

1 50-300 395 95.0 86.9 8. 1 

300 + 84 3 1 .2 25.6 5.6 

2645 242.3 225.0 17.3 (7% id le) 

* Totals may not equal t he sum of components due to independent rounding. 

Source: Extracted from Lloyd's Shipping Index 3/90. 

About  60% of the idle % shown above is available on short notice. The remainder is 
under repair, damaged or storing oil.  
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U.S. FLEET - JONES ACT 
(Thousand Deadweight Tons) 

65 63 

2430 2352 
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341 6  2967 
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9646 9068 
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Source: Marad 8/1/90 - updated to 12/90 per industry knowledge 

All  the idle % shown above is available on short notice. 

2 

78 

49 

0 

449 

0 

578 (6% i d le) 

POTENTIA L G OVERNMENT 

RESPONSES 
TO SYSTE M  DISRUPTIONS 

U.S. FLAG TON NAG E ISS U E  

U.S. FLAG TANKER FLEET SUMMARY 

U.S. Flag Jones Act Tankers 

Total Number of Jones Act Tankers - 142 (As of August 1 ,  1990) 
Average age of all Jones Act Tankers - 17.02 years 

Average age of Jones Act Tankers under 54,000 DWT - 1 8  years 
Average age of Jones Act Tankers over 54,000 DWT - 1 5  years 

U.S.  Flag Vessels Under Construction 

Total number of Tankers under construction - 0 
Above list only includes U.S.  Flag vessels 

with DWT in excess of 1 6,692. 

Source: Dietze Inc., Maritime Administration 
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POTENTIAL G OVERNMENT R ESPONSES TO SYSTEM DISR U PTI ONS 
U . S.-FLAG TO N NA G E  I SS U E  

JONES ACT CABOTAG E R EQUIREMENTS-Feasibi l ity of obtain ing variances to remove restrictions and i ncrease 
flexibil ity concerning the use of foreign-flag tankers to transport product between domestic ports. 

• All trade among U.S.  ports requires U .S . -flag vessels. By tonnage, most of the U.S.-flag oi l  carriers move Alaskan 
North Slope (ANS) crude o i l .  However, about 50% of the ships are in clean product service. The U .S .  spot shipping 
rates have been increasing over the last several years, reflecting the growing tightness. This general trend does not 
properly h ighl ight the real t ightness of the market in the winter when demand peaks (due to hig her heating fuel oi l  
demands) . In  the winter, the loss of one U.S.-flag tanker can cause dramatic supply imbalances . 

• Only 6% of the U.S.-flag tankers are idle. This is just 5 vessels or about 500 thousand deadweight tons. Two of 
these idle vessels (making u p  over 80% of the idle tonnage) are VLCC tankers that move crude oi l  from Alaska to 
Panama and are too large for other U.S.  ports (except LOOP) . This compares to a 7% idle foreign fleet, which is an 
estimated 1 00 tankers or about 1 7  mi l l ion deadweight tons. 

• A disruption of crude oil su pply may require an increase in shi pments from Alaska to the Gulf  Coast. The 2 id le 
U.S.  VLCC tankers could only move an additional 1 00 thousand barrels per day (estimated) of crude oi l  from Valdez 
to the Gu lf Coast. Distortions cou ld be avoided if Jones Act cabotage waivers are issued. 

• Del ivery of SPR arude oi l  would impose additional mari ne tonnage requirements. The 3 idle tankers avai lable that 
can fit i nto most U.S.  ports could move only an additional 1 00-200 thousand barrels per day (estimated) of oi l . It is 
estimated that maximum requirements are expected to exceed surpl us U.S . -flag capacity. Consequently, a blanket 
Jones Act cabotage waiver wou ld be necessary to al low foreign-flag tankers to trade between U.S.  ports . 

• Foreign-flag tanker tonnage is currently avai lable and interruptions of U . S. imports wou ld make the surplus even 
larger. 

CONCL USION-The U. S. Maritime Administration has a memorandum of understanding in 
place and will be prepared to move quickly (within 48 hours) to grant Jones Act cabotage 
waivers on a case-by-case basis. This memorandum is a step in the right direction. 
Howe ver, any action which would serve to reduce implementation time to less than 48 
hours and consideration of a blanket waiver during an SPR draw would be seen as an 
even more desirable solution. 
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TH E STRATEG IC P ET R O L E U M  R ES E R V E  
TH E O N LY I N C R E M E NTAL S U P P LY 

OV E RVI EW-Essentia lly al l  crude oil  productive capacity is ful ly ut il ized . The Strategic Petroleum Reserves (SPAs) in this country and 
abroad are presently the only source of i ncremental supply in the event of a crude oil d isruption.  

D RAWDOWN-As shown on the left above, U .S.  S P R  stocks, about 590 mi l l ion barrels, can be drawn down at a maximum rate of  3.5 
mil l ion barrels per day for 90 days . The maximum rate then drops in steps over the next four months. After 7 months' drawdown at 
maximums, the rate drops to 100 thousand barrels per day. 

• Governments w�h strategic stocks cannot wait to see a physical "shortage" before making and announcing the decision to draw 
their stocks. As demonstrated since the embargo of I raq and Kuwait, the oil market , l ike other free markets , wil l  rebalance supply and 
demand with higher prices. 

• The government is urged to make and announce its decision to use the SPR stocks as soon as feasible after a disrupting event . The 
perception of early decisive action and the assurance of a continuing supply l ine wil l  have a calming effect on the market .  

• The plan for the draw should include the largest possible volume. There is  l�le risk that S P R  supplies, drawn too soon, wi l l  g lut the 
market : companies wil l  not bid for s uppl ies they do not need. H ence, the drawdown might be smaller than ant icipated, but wi l l  be 
enough to satisfy market demand. 

• A drawdown of SPR stocks in the United States should be accompanied by drawdowns of strategic stocks in other nations as wel l .  

WAIVERS-A blanket waiver of  the cabotage provisions of  the Jones Act wi l l  be necessary in order to ensure the smooth del ivery of SPR 
crude oil  to East Coast refineries . Since imports account for more than 90% of the crude oil refined on the East Coast , the region is 
l ikely to be hard h it by a supply d isruption and Jones Act restrictions wil l  slow the rebalancing process. The Gulf Coast and Midwest 
refineries wil l  receive SPR supplies via pipeline, and the West Coast is a net supplier of domestic crude oil to other regions. 

QUA LITY-The quality of the SPR crude oi l  is s imi lar to the average run in U .S. refineries-slightly l ighter, about the same su lfur content .  
As shown in the chart on the right above, the sweet crude o i l  accounts for about one-third of  total SPR volumes . Among the sweet 
crude oils that meet the SP A's specifications are Bonny Light ,  Brass River, Brent, Ekofisk,  Escravos, Forties , Kole Marine, Nin ian ,  
Saharan Blend, Statfjord, West Texas Intermediate, and Zarzaitine. Sour crude oi l  other than Maya accounts for 65% of the S P R  
volumes. These crude oils might include Arabian Berri , Arabian L ight ,  Dubai ( Fateh) ,  Flotta , I sthmus,  Lagomed io, Oman, Qatar 
Marine, Tia Juana Light, Upper Zakum, and West Texas Sour. Maya, Mexico's heavy crude oil ,  accounts for only 2% (11 mi l l ion 
barrels) of the SPA's volume. Hence, although Mexico has supplied 44% of al l  the stocks in the SPR,  95% of the Mexican supplies 
are its higher quality crude oils. 

CONCL USION-The Strategic Petroleum Reserves in the U. S. and abroad are presently the only 
incremental crude oil supplies available to world markets. In the e vent of a supply disruption, the early and 
appropriate use of the SPRs would tend to calm petroleum markets. 
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REVIEW OF THE EIA SHORT-TERM ENERGY OUTLOOK 
PROCESS AND MODELS 

DATA BASES AND DATA FLOW 

The Energy Information Administration (EIA) developed the Short­
Term Integrated Forecasting System (STIFS) to generate short-term (up to 
eight quarters) forecasts of U.S.  supplies, demands, imports, exports, and 
stocks of various forms of energy. The STIFS produces these results at the 
monthly level, which are then presented in a quarterly format for publica­
tion as the EIA's Shor t-T er m  En erg y Outlook (STEO) . Inputs to the STIFS 
consist of historical data and forecasts that relate to production, demand, 
imports, exports, and stocks of both primary and end-use energy sources . 
Historical data come mainly from data bases that support a number of EIA 
publications ; among them are the Petrol eu m Su ppl y, the Petrol eu m 
Market ing ,  the El ectr ic Po wer ,  and the Natur a l  Ga s Monthl ies. 

Forecasts of end-use energy demands,  primary energy production, 
refinery inputs and outputs, net imports, and stocks are generated by one 
or more of the following methods:  

• Econometric forecasting techniques 
• Time-series forecasting techniques 
• Data analysis/judgment by EIA analysts 
• Market-clearing assumptions . 

Within the STIFS, a variety of energy-market conditions that affect 
proj ections of energy supplies and demands c an be simulated .  
Considerable analyst intervention may be required to obtain meaningful 
results in instances where input assumptions stretch the range of the 
individual equations' historical data bases. 

Figure 1 is a simplified portrayal of the data flow within the STIFS 
that results in a STEO .  The current version of the STIFS consists of a 
price model, a demand model, and a supply and integration (or balancing) 
model. Each of these three primary models is fed data from other models , 
data bases, analyst assumptions, and other inputs extemal to the STIFS 
environment. Reasonableness checks are made frequently by EIA analysts 
during the process of producing a STEO. Reviews are held with other 
groups, divisions, branches, etc. within the EIA, and consultants and indus­
try contacts are asked to comment. The STEO report is prepared by the 
EIA's Office of Energy Markets and End Use,  Energy Analysis and 
Forecasting Division.  The Short-T er m  Int egr at ed For eca st ing S yst em, 
1990 Mo del Do cu ment at ion Report (DOE/EIA-M04 1 )  is available from the 
Department of Energy's National Energy Information Center or the NPC . 
The version of the STIFS formally documented was used by the EIA to cre­
ate the first quarter 1 990 STEO. Documentation of the current version of 
the various STIFS equations, the variables used, and statistical analyses of 
the regressions is not available . However, EIA personnel provided insight 
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Figure 1 .  EIA Short-Term Integrated Forecasting System (STI FS) . 

into the revisions to the published methodology. All comments pertaining · 
to the NPC review of the STIFS refer to this informally updated version. 

MACROECONOw.HC FORECAST 

The basic macroeconomic assumptions needed to produce the en­
ergy demand and supply forecasts are derived from a simulation of a DRI/ 
McGraw-Hill quarterly model of the U.S. economy. The DRI model can be 
solved using assumptions about world oil prices, other basic energy prices, 
and economic trends different from the published DRI control forecasts . 
The EIA staff make adjustments to a particular DRl control forecast to pro­
duce a set of consistent macroeconomic variables that include the desired 
world crude oil price profile and the petroleum and other energy product 
prices generated by the pricing models of the STIFS. Model adjustments 
reflect the EIA's current view of general economic growth in the United 
States;  in particular, Gross National Product, Disposable Personal Income, 
and the Industrial Production Index. 

The DRI/McGraw-Hill division of Standard and Poor's Corporation 
markets a forecast of the U .S.  economy. This widely used forecast can be 
purchased either as a hard-copy DRI control case or as a PC computer 
model. When the model itself is acquired, changes can be made to a wide 
selection of parameters , resulting in a forecast tailored to the user's 
particular notion of future trends . As noted, the EIA takes this latter 
approach in developing the macroeconomic variables needed by the STIFS. 
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The DRI model claims to incorporate the best insights of many theo­
retical approaches to the business cycle .  In addition, the DRI model in­
cludes the maj or properties of long-term growth models . This structure is 
meant to guarantee that robust long-run properties will temper short-run 
cyclical developments. The DRI model captures the full simultaneity of the 
U.S.  economy, forecasting 1 ,200 concepts spanning final demands, aggre­
gate supply, prices, incomes, international trade ,  industrial detail, interest 
rates, and fmancial flows. The model structure includes eight interactive 
sectors : domestic spending, domestic income, tax policy, international 
transactions, fmancial considerations, inflation and productivity, simulated 
supply potential, and market expectations. 

The domestic spending, income, and tax policy sectors model the 
central circular flow of behavior as measured by national income and prod­
uct accounts . Consumer spending is divided into durable goods,  
nondurable goods, and service categories . Business spending includes 
fixed investment categories and inventory spending categories . The 
housing sector of the DRI model explains new construction as a decision 
primarily based on the after-tax cost of homeownership relative to 
disposable income.  Government spending is  largely exogenous at  the 
federal level and endogenous at the state and local levels. 

The industrial production sector includes 60 standard industrial 
classifications . Production is a function of various cyclical and trend vari­
ables . Domestic spending, adjusted for trade flows, defines the economy's 
value-added or gross national product. The distribution of income among 
households,  business, and government is determined in the model . The 
model tracks personal, corporate, payroll , and excise taxes separately. 
Users may set federal tax rates; tax revenues are then simultaneously fore­
cast as the product of the rate and the associated pre-tax income compo­
nents. The international sector is a block that can either add or divert 
strength from the flow of domestic income and spending. 

The use of a detailed financial sector and of interest rate and wealth 
effects in the spending equations recognizes the importance of credit 
conditions on the business cycle and on the long-run growth prospects for 
the economy. Inflation is modeled as a controlled, interactive process in­
volving wages, prices,  and market conditions . Full employment or 
potential national output is estimated within a production function 
framework. Total productivity of labor, capital, and energy is driven by 
research spending and trends to reflect technological progress . Taxation 
influences labor supply and all investment decisions . The principal nuance 
relating to expectations in the DRI model is an endogenous volatility factor 
influencing interest rates. 

The Macroeconomic Group of the Energy Analysis and Forecasting 
Division maintains the EIA copy of the DRI model. After specific EIA as­
sumptions are overlayed on the DRI model, a simulation is run on the PC . 
Following a review of the results, the variables needed by the STIFS are 
uploaded to the mainframe environment of the STIFS. 
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U.S. ENERGY DEMAND AND PRICE MODELS 

Motor GasoHne 

The demand for motor gasoline is estimated econometrically with 
two equations linked by the identity: 

Gasoline Demand = Total gasoline vehicle miles traveled 
Average gasoline vehicle miles per gallon 

Statistics for total gasoline vehicle miles and gasoline vehicle miles 
per gallon are not measured on a monthly basis . Therefore, total vehicle 
miles traveled and total vehicle miles per gallon, calculated as total vehicle 
miles traveled divided by total gasoline demand, are used as proxies . Data 
are seasonally adjusted. 

A generalized least squares methodology is used to estimate total 
vehicle miles traveled as a linear function of the real cost per mile of gaso­
line over the previous twelve months (retail price of gasoline adj usted by 
the Consumer Price Index, divided by total vehicle miles per gallon) and 
real disposable income. Total vehicle miles per gallon is estimated as a 
logarithmic function of time and a measure of real retail price of gasoline, 
again using a generalized least squares model . 

The gasoline demand forecasts have experienced an average absolute 
error of 1 .3 percent or 90 thousand barrels per day (MB/D) over six quar­
terly outlooks from January 1 988 through April 1 989, as reported in the 
1 989 Annual Supplement to the STEO. Approximately 60 MB/D of the 
underestimation was attributed to an overly conservative view of the econ­
omy and disposable income in particular. Factors affecting the vehicle 
miles per gallon, such as reinstitution of a 65 mph speed limit on many of 
the states' interstate highways, were also unaccounted for. More recent 
editions of the S hort-Te rm  Energy Outlook have reduced the absolute er­
ror to about 1 percent. 

The retail price of gasoline is modeled as a function of the previous 
month's retail price adjusted by the consumer price index, and the previ­
ous month's wholesale price of gasoline. The wholesale price is estimated 
as a function of the previous month's wholesale price and the previous 
month's refiners' acquisition cost of crude oil, which is an exogenous vari­
able and is seasonally adjusted. 

The gasoline price forecasts have historically experienced a larger 
absolute error, averaging 6.2 percent or 6 .6 cents per gallon for the six 
quarterly outlooks from January 1 988 through April 1 989 with quarters as 
high as 20 cents per gallon. This has generally been a result of unantici­
pated crude oil price changes and a tendency to underestimate refiner and 
retail margins during the period. 
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Overall the gasoline demand and price models provide statistically 
significant results while allowing sufficient flexibility to account for dispar­
ities through analyst intervention, which is likely to be required any time 
there is a sustained significant deviation from the defmed trends of the in­
dependent variables . 

Jet Fuel 

The demand for kerosene j et fuel is modeled econometrically with 
two equations that are linked together by the identity: · 

Kerosene 
jet fuel 
demand 

Industry revenue ton-miles I aircraft load factor 
Average aircraft efficiency 

Aircraft efficiency is defined as available ton-miles divided by total jet 
fuel demand (essentially constant for the short term) . Aircraft load factor is 
a measure of the utilization defined as industry revenue ton-miles divided 
by the available ton-miles. 

Industry revenue ton-miles is modeled as a logarithmic function of 
industry average airline revenue yield over the previous twelve months ad­
justed by the consumer price index, and real disposable income. Average 
airline revenue is modeled as a seasonally adjusted function of time, the 
purchase price of tickets, and real disposable income. 

Total jet fuel demand is then derived by adding the demand for mili­
tary jet fuel (an exogenous variable) to the predicted kerosene j et fuel 
demand . .  The model parameters of this depiction appear reasonable.  

Distillate Fuel on 

Distillate fuel oil demand consists of two categories , utility and non­
utility uses. Distillates for utility use (electricity generation) are derived 
from electricity demand and an energy balance on fuels to produce 
electricity. Utility usage will be discussed under electricity generation. 

Non-utility distillate demand is modeled by three separate equa­
tions, one each for transportation, residential/ commercial, and industrial/ 
other sectors . 

Transportation distillate demand is modeled as a linear function of 
real diesel fuel price and industrial production. Data are seasonally ad­
justed before regression. Both variables are statistically significant, with 
manufacturing output having the stronger effect. The price term has the 
correct mathematical sign, i .e . , higher prices result in lower demands. 
Statistically, the model is strong. 
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Residential and commercial distillate demand is modeled as a linear 
function of population-weighted degree-days in the Northeast (where dis­
tillates are a major heating fuel) and seasonal factors. Both degree-days 
and seasonal variables are statistically significant, and the model is strong. 

Distillate for industrial and miscellaneous uses is modeled as a linear 
function of the industrial production index, the relative price of distillates 
and natural gas to industrial users, heating degree-days, and seasonal vari­
ables.  The relative price of distillates to natural gas would be an appropri­
ate variable if there is enough natural gas available to handle peak demands 
and dual fuel capability exists. Natural gas availability will be further dis­
cussed in the section on the modeling process . The winter seasonal vari­
ables tend to be the strongest variables statistically. Higher distillate price 
relative to gas price results in lower demand, as would be expected.  
Statistically, the model is good, but concern relating to the ultimate 
potential of natural gas for oil substitution exists. 

Residual Fuel Oil 
Residual fuel oil is grouped into two categories,  utility and non-utility 

uses. Residual fuel oil for utility uses (electricity generation) is derived 
from electricity demand and an energy balance on fuels to produce elec­
tricity. Utility usage will be discussed under electricity generation. 

Non-utility residual fuel is modeled as a seasonally adjusted linear 
function of the index of industrial production, the real price of residual 
fuel, heating degree-days, and several variables to exclude the effect of 
non-typical periods. Surprisingly, the relative price of residual fuel to nat­
ural gas is not a variable. Perhaps this variable can be tested when the 
model is updated . Industrial production is a logical variable because fuel 
for bunkering and residual fuel for industrial use are both tied to industrial 
activity. Degree-days has the strongest effect of the maj or variables.  
Statistically, the model is adequate . Presumably, residual fuel oil price is a 
proxy for the relative price of residual fuel oil to natural gas . The lack of 
constraint on maximum gas use is a concern. 

Other Petroleum Products 

The other petroleum products category consists of four models, one 
each for liquefied petroleum gases (LPG) , ethane, petrochemical feed­
stocks, and miscellaneous products . LPG, ethane, and petrochemical feed­
stocks are all tied closely to the index of chemical production . 
Statistically, these three models are not very strong, but this could be ex­
pected due to the highly volatile nature of chemical production relative to 
changes in the economy. 

LPG is modeled as a linear function of the index of chemical produc­
tion, the wholesale price of heating oil relative to natural gas to electric 
utilities , and heating degree-days . Data are seasonally adjusted before re­
gression. Chemical production has the strongest statistical effect. 
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Ethane is modeled as a logarithmic function of the chemical produc­
tion index, the real price of heating oil relative to natural gas, and several 
time-related variables. The time-related variables are statistically the 
strongest. 

The petroleum feedstock model is similar to the ethane model, as 
could be expected, because both measure primary feedstocks to basic or­
ganic chemical facilities .  A strong variable is the relative price of heating 
oil to natural gas. As liquids become more expensive relative to natural gas, 
there is a growing incentive to recover ethane from natural gas for olefms 
unit feed. 

Miscellaneous products is a broad category, consisting of nine prod­
ucts that, while important in total volume, do not justify modeling sepa­
rately. The group includes aviation gasoline, kerosene, special naphthas, 
lubricants, waxes, petroleum coke, asphalt and road oil, refinery gas, and a 
number of other small-volume products. Variables include the industrial 
production index and several time-related variables . The model is linear 
and data are not seasonally adjusted . Summer months have very strong 
statistical significance probably due, in part, to asphalt and road oil de­
mands during warmer months. The only other product having a strong 
seasonal demand is kerosene, which peaks during winter months . This 
model is one of the strongest statistically, which is quite surprising, con­
sidering the diverse nature of the products . These results indicate that 
modeling the nine products separately would result in little forecasting 
improvement.  

Electricity, Natural Gas, and Coal Demands 

To complete the energy demand forecast, the model includes sepa­
rate representations of electricity demand, natural gas demand, and coal 
demand. In general, these models are driven by weather and economic 
conditions, and, to a lesser extent, energy prices.  Additional variables at­
tempt to capture historical trends in energy efficiencies and technological 
changes .  By modeling historical trends, the resulting forecasts assume 
that these trends will continue . This assumption ignores short-term devi­
ations in the economy such as spending mix (energy intensive sectors ver­
sus non-energy intensive sectors) , technological advances , government 
regulations, and large swings in energy prices . Each model is discussed 
below. On balance,  these econometric models represent reasonable simu­
lations of energy demands. 

Electricity 
Demand for electricity is the sum of four different models that rep­

resent the following sectors : residential, commercial, industrial, and other. 
The models for residential and commercial demands are driven primarily 
by weather variations (degree-days) with a smaller influence from eco­
nomic conditions (GNP) . The model for industrial demand is appropri-
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ately driven by industrial production. All models are based on data accu­
mulated over the last ten years and, as such, they have captured historical 
trends in energy efficiencies and fuel switching or substitution.  The mod­
els reflect no direct price elasticity and ignore energy conservation mea­
sures, except those inherent in the historical trends .  These models have 
demonstrated reasonable correlation and are generally accepted methods 
for short-term forecasting. 

Natural Gas 
Natural gas demand is the sum of five different models that repre­

sent the following sectors : residential, commercial, industrial, utility, and 
other. The models for residential and commercial gas demands are driven 
by weather variations (degree-days) and changes in customer population.  

The model for industrial gas demand is driven by industrial activity 
for key gas consuming industries, and is influenced by seasonal patterns 
and energy prices of competing fuels- gas and fuel oil. Fuel substitution is 
assumed to be directly related to energy prices, but no supply or saturation 
limits appear to be directly reflected to restrict the extent of fuel substitu­
tion. In addition, environmentally driven fuel substitution is not repre­
sented by the model. The utility gas demand is dependent on total elec­
tricity demand. The portion generated from gas is modeled as a function 
of the relative prices of the oil to gas. Other natural gas demand is driven 
by industrial natural gas demand and gas price. 

Coal demand is the sum of four different models that represent the 
following sectors: electric utility, coke plants, general industry, and resi­
dential/commercial. The electric utility sector is, by far, the largest con­
sumer of coal and, as such, the model is driven by electricity generation 
requirements, coal-fired generating capacity, and seasonal factors . 

Coal demand for coke plants is driven by raw steel production, which 
is a function of domestic investment and exchange rate . Coal demand for 
general industry is driven by industrial production. Residential and com­
mercial coal demand is driven by weather variations (degree-days) . 

The parameters used to model the demands for coal appear to be 
reasonable. 

U.S. ENERGY SUPPLY MODEL 

Crude OU Production 

U.S.  crude oil production is estimated by the EIA's Office of Oil and 
Gas in Dallas, Texas, as the sum of output in Alaska and the Lower-48 
states. 
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Alaska 
Alaskan crude oil production is derived by summing individual 

monthly forecasts for South Alaska and the North Slope. South Alaska oil 
production is extrapolated using the most recent historical trends .  The 
remainder of Alaskan production is based on annual estimates from the op­
erators of other Alaskan fields. The EIA adjusts these production rates 
using forecast crude oil prices. 

Lower-48 States 
Crude oil production in the Lower-48 states is based on oil prices, 

the decline rate of old oil, output from marginal wells, and new oil added 
by drilling. 

Total wells drilled is dependent on drilling expenditures, the rotary 
rig count, drilling efficiency, drilling permits , and the number of active 
seismic crews . The number of oil wells drilled is based on the historical 
ratio of oil wells to total wells drilled . The decline rate in old oil is com­
puted from historical trends.  

The contribution from marginal wells is based on operating cost data 
relative to the oil price . 

The latest EIA Annual Supplement to its Short-Term Energy Outlook 
compares EIA's previous forecast with actual data from January 1 988 to 
April 1 989. For U .S. crude oil production, the average absolute error by 
quarter is only 2 . 1 percent, which is commendable . 

The fourth quarter 1 990 STEO included a projection of U .S. crude 
oil production based on $25,  $30, and $35 per barrel world crude oil price 
levels for 1 99 1 .  The absolute difference in U.S .  production between the 
$25 and $35 cases was 5 1 0  MB /D by year-end 1 99 1 .  Extended discus­
sions with EIA staff pointed out that a number of non-economic adjust­
ments were made between price cases . 

Electricity, Natural Gas, and Coal SuppHes 

Electricity generation, natural gas supply, and coal production are 
each modeled separately. 

Electricity 
. Electricity demand is met through non-utility purchases, net imports 

from Canada, and power generation with an allowance for transmission and 
distribution losses.  Non-utility purchases and net imports are assumed 
from recent history and knowledge of firm contracts . 

Electricity generation is modeled for each production mode : coal,  
nuclear, hydroelectric, petroleum, geothermal, and other. Coal and nu­
clear power generation rates are based on forecast plant capacities using 
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historical utilization rates. The model for hydroelectric power generation 
assumes normal precipitation and is adjusted for seasonality. 

Nuclear, hydroelectric , geothermal, and other generating rates are 
assumed to be independent of electricity demands, while coal and oil/ gas 
power generation is by difference. A change in electricity demand results 
in a change in both coal and oil/ gas power generation. The split between 
power generated from fuel oil and from natural gas is determined by their 
relative prices . This is of concern because of the limited oil-to-gas substi­
tution potential . Further, the split between distillate and residual fuel oil 
is a fixed ratio and is of concern. 

However, the base power generation models appear to be fairly re­
alistic , but the methodology related to the division between fuel oil and 
natural gas is somewhat less certain. 

Natural Gas 
The supply of natural gas is assumed to be  demand limited .  

Domestic gas production is the balance between total natural gas demand, 
net imports, and inventory changes.  The supply model does not appear to 
reflect the impact of unusual weather conditions . Analyst intervention is 
necessary to constrain the model output within perceived boundaries .  

Domestic coal supply is assumed to be unlimited. Coal production is 
the balance of coal demand and net exports. Analyst intervention is neces­
sary to constrain the model output within perceived boundaries. 

INTERNATIONAL SUPPLY AND DEMAND 

The world petroleum balance is prepared by the EIA Intemational 
and Contingency Information Division (ICID) exogenous to the STIFS for 
inclusion in a STEO .  No international petroleum supply and demand 
model similar to the STIFS is available for preparing short-term forecasts . 
The ICID maintains a model for long-range international forecasts (Oil 
Market Simulation Model, or OMS) and a model to simulate the world oil 
market during a disruption of oil supplies (Disruption Impact Simulator, or 
DIS) . For short-range forecasts, the ICID has developed a methodology 
that uses outside contractors, industry contacts, international agencies, 
and other diverse data sources. The steps in this methodology are not of­
ficially documented and are summarized here based on an interview the 
NPC conducted with the ICID Director. 

In the conduct of its routine responsibilities, the ICID maintains a 
"base case" of the current world petroleum situation, best characterized as 
a business-as-usual assessment. When the ICID is called upon to provide an 
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international petroleum short-range outlook, the current base case forms 
the starting point for the reference case STEO . The following steps com­
prise the methodology used in preparing the STEO proj ection: 

• Supply 

- U.S.  supply is taken directly from the STIFS process . The in­
ternational outlook follows the same iterative STIFS process, 
providing necessary feedback. 

- OPEC production is based on published quotas , trade press 
reports of lifting rates, industry contacts, and ICID analyst 
judgment. 

- Other non-OPEC supplies are derived from three sources: an 
extensive ICID data base of reserve and reserve/production ra­
tios for all producing countries , forecast of production or pro­
duction capacity by independent sources, and the trade press 
for announcements of new discoveries and production facilities 
maintenance schedules.  

- Centrally Planned Economies net exports are calculated using 
oil production and consumption forecasts from two different 
outside contractors, one specializing in China and the Far East 
and one specializing in Eastern Europe and the Soviet Union, 
as well as information obtained from the trade press and out­
side sources.  

• Demand 

- U.S .  demand is taken directly from the STIFS: as with U.S .  
supply, this is  an iterative process as the STIFS process pro­
ceeds.  

- U.S. territories demand is taken from recent historical trends . 

- Organization of Economic Cooperation and Development 
(OECD) country demand is based on recent trends for major 
countries , adjusted using projections of economic growth from 
an outside contractor. Industry contacts and trade reports are 
used to make second order adjustments. 

- Less Developed Countries (LDC) demand is based on historical 
trends, industry contacts, and trade reports . 

- Historically, a difference (statistical discrepancy) exists be­
tween the international balance of supply, demand, and stocks . 
The current level of non-U.S.  discrepancy being used is 0 .2  
million barrels per day. 
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• Stocks 

- The change in stock levels is the net of supply, demand, and 
statistical discrepancy. 

- A reasonableness check is made using historical ranges .  

For alternate price STEO cases, the steps are as follows: 

• Supply 

- U.S.  supply is taken from the STIFS. 

- OPEC production is calculated based on maintaining commer­
cial oil inventories of the OECD countries at assumed levels of 
forward consumption. 

- All other supply is assumed not to change with short-range 
changes in world oil price. 

• Demand 

- U.S.  demand is taken from the STIFS. 

- Non-U.S.  demand is based either on a DIS model run or an as­
sumption of -0. 1 percent elasticity. 

Outside consultants and industry contacts are asked to comment on 
the credibility of results for the alternate price STEO cases. 

This entire methodology potentially could be replaced with a series 
of DIS model runs. The DIS model, however, was developed to forecast 
world crude oil prices as output, not input. The DIS model has not been 
tested in this way and it is not clear if the resulting iterative procedure 
would be an improvement over the current methodology. 

INTEGRATION AND RECONCILIATION 

The steps taken to produce a STEO involve numerous reviews, inter­
actions, model feedback, and iterations over an extended period of time. 
Table 2 is an example of the schedule the EIA follows in producing a STEO 
(the schedule shown is for completion of the first quarter 1 99 1  STEO) . 
Typically, it takes about two months from the start of the quarterly STIFS 
process to final approval. Another few weeks are needed for publication 
and distribution. If necessary, this time schedule can be reduced to a few 
days with reasonable results, as was demonstrated during the NPC Price 
Test Case . About 30 to 40 individuals are involved either full- or part-time 
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Table 2 

FIRST QUARTER 199 1  STEO SCHEDULE 

EVENT 

Preliminary Macro Forecast 

Office of Energy Markets and 
End Use (EMEU) Editorial Meeting 

World Oil Price Forecast 

Hydro , Nuclear, and Electricity 
Imports and Non-Utility Forecasts 

Demand Model and Graphics Changes 

Preliminary Wellhead Gas Prices 

Final Macro Forecast 

Preliminary Demand Forecasts 

Preliminary Electricity and Coal 
Forecasts to Office of Coal, Nuclear, 
Electric and Alternate Fuels (CNEAF) 

Dallas Field Office Oil Forecast 

Final Wellhead Gas Prices 

Electricity and Coal Meeting 

Preliminary Oil and Gas Forecasts 
to Office of Oil and Gas 

Oil and Gas Meeting 

Coal Production Forecast 

First Graphics Data Update 

6 1  

DATE 

1 1 - 1 3-90 

1 1 - 1 5-90 

1 1 - 30-90 

1 2-05-90 

1 2- 05-90 

1 2- 05-90 

1 2 - 1 0-90 

1 2 - 1 2-90 

1 2- 1 4-90 

1 2- 1 4-90 

1 2 - 1 7-90 

1 2- 1 8-90 

1 2 - 1 9-90 

1 2-2 1 -90 

1 2- 2 1 -90 

1 2-27-90 
1 2- 28-90 



Table 2 (Continued) 

EVENT 

International Forecast 

Draft Text 

Integrated Forecast 

Second Graphics Data Update 

Administrator Review of Preliminary 
Forecasts and Special Topics 

Archive of Price and Demand Files 

Petroleum Sensitivity Forecasts 

Final Tables and Graphs 

Historical Data Frozen 

Final Text to Director of EMEU 

Office Directors' Review 

Coal Forecast to Coal Data Division 

Office Review Response to 
Division Director 

Press Release 

CNEAF Review Meeting 

Administrator Approval 

Print and Mail 
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DATE 

1 2- 28-90 

1 2-28-90 

1 2 - 3 1 -9 0  

1 -02-9 1 
1 -03-9 1 

1 -04-9 1 

1 -08-9 1 

1-09-9 1 

1 - 1 1 -9 1  

1 - 1 1 -9 1  

1 - 1 0-9 1 
1 - 1 5-9 1 

1 - 1 8-9 1 
1 -24-9 1 

1 -28-9 1 

1 -29-9 1 

1 - 1 8-9 1 
1 -29-9 1 

1 -30-9 1 

1 -3 1 -9 1  
2-06-9 1 

2- 1 1 -9 1  
2- 1 5-9 1 



during this two-month period. Each of the steps in the STIFS process can 
involve initial, several intermediate, and final model runs. The EIA staff do 
not routinely document the types of changes or magnitude of the resulting 
modifications made at each step. At the request of the NPC, the EIA devel­
oped a case similar to the quarterly STEO using petroleum situation vari­
ables that stretched the limits of the historical ranges of previous STEOs . 
As a part of this test case, the NPC asked the EIA to document the inter­
mediate changes made so that an assessment of the interaction between 
analyst intervention and model capability could be determined .  This as­
sessment is included in the section entitled "Model C apabilities- NPC 
Price Test Case. "  

Integration and reconciliation of STIFS results and exogenous inputs 
are managed in the Short-Term Integrating Model (STIM) , which recon­
ciles supply with demand, in physical units (barrels,  tons, cubic feet, or 
kilowatt hours) , for total petroleum products (motor gasoline, distillate fuel 
oil , residual fuel oil, jet fuel, LPG, and other products) , natural gas, coal,  
and electricity. It converts the physical units to energy and compares and 
aggregates fuels that were previously in diverse physical units. 

A mathematical representation of the U.S .  energy network is con­
tained within the integrating model. This network structure comprises 
four energy subnetworks: electric utility, natural gas, oil and refining, and 
coal . Domestic supplies of end-use energy sources are derived based on 
the expected levels of domestic primary energy production and domestic 

· energy end-use consumption. Initial estimates for production, net im­
ports, and stock changes of primary energy sources are aggregated to 
determine final end-use energy source supplies. Market clearing assump­
tions are used to balance supplies against demand, and conversion process 
inputs against conversion process outputs. Primary energy sources flowing 
into the network and end-use energy sources flowing out of the network 
follow: 

Primary Sources: 

Crude oil from Alaska and the Lower-48 states 
Other hydrocarbons and alcohol 
Wet natural gas production 
Coal production 
Nuclear, hydroelectric, geothermal, and other power 
Net imports of coal,  crude oil , natural gas, and electricity 

Conversion Processes: 

Refineries 
Natural gas processing plants 
Electric utilities 
Coke ovens 
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End-Use Energy: 

Motor gasoline 
Distillate fuel oil 
Residual fuel oil 
Jet fuel 
LPG and other petroleum products 
Natural gas by consuming sector 
Electricity by consuming sector 
Coal by consuming sector 

The STIM is based on the premise that the U . S .  energy system has 
the characteristics of a network through which primary energy production, 
energy conversion from primary to end-use form, and final consumption of 
energy can be monitored. By integrating the four energy subnetworks into 
a national network of energy flow, the STIM can illuminate the interactions 
among different types and forms of energy and their effects on the energy 
posture of the United States.  

The variables and parameters in the STIM can be grouped into three 
functional classes:  (1) the "drivers" consisting typically of demands and 
prices, crude oil supplies , electricity generation, and heating and cooling 
degree-days ; (2) the variables and parameters that generally do not vary 
with scenario specifications such as net imports of coal,  coke, natural gas , 
and electricity, and heat contents and heat rates of energy sources ;  and (3) 
the variables and parameters that are computed using the above values . 

Aside from input and output, the STIM consists of two procedures 
called historical and forecast closure. Both of these procedures operate on 
the four energy subnetworks . The historical closure procedure uses the 
historical data base to check that historical energy supplies equal de­
mands,  tabulating any discrepancies that it finds by energy type .  The fore­
cast closure procedure adjusts both external and internal forecasts to 
balance predicted supply with predicted demand, and conversion process 
inputs with conversion process outputs . When the STIM completes 
forecast closure for all months in the forecast period,  summary reports are 
prepared . 

Within each of the four subnetworks, there are eight types of vari­
ables :  primary fuel production, stock, net imports , flows to and from 
conversion processes,  total supplies of finished products, demand for fin­
ished energy products, losses, and discrepancies (unaccounted for) . Both 
the historical and the forecast closures follow the same steps with respect 
to each of the subnetworks. The electric utility subnetwork is closed first, 
then the natural gas subnetwork, next the oil and refining subnetwork, and 
finally the coal and coke subnetwork. Two sets of quantities must be ac­
counted for before a closure is complete; the inputs and outputs of energy 
conversion processes and the final supplies and demands for each end-use 
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energy source.  This accounting is accomplished in three steps for each 
month of data: 

• Conversion process inputs are calculated from historical data per­
taining to production, net imports, and stocks of primary energy 
sources . 

• Total supplies of end-use energy sources are calculated from his­
torical data pertaining to production, net imports , and stocks of 
end-use energy sources. 

• Discrepancies between calculated final end -use energy source 
supplies and reported demands are determined .  

The oil and refining subnetwork procedure ensures that component 
supply forecasts for crude oil and petroleum products add up to the corre­
sponding demand forecasts, as well as balancing refinery inputs with refin­
ery outputs . It also performs miscellaneous calculations for the natural gas, 
coal,  and electric power sectors . It is designed to alter the input supply 
component forecasts as little as possible to achieve a balance .  The inputs 
either are generated by procedures in the STIM or are read from external 
files. The procedure solves a quadratic programming problem subj ect to a 
set of equality constraints . The final forecasts of supply always equal the 
corresponding forecasts of demand , and the adjustments to the input fore­
casts are minimal . The adjustments made are spread over all the supply 
components . 

MODEL CAPABILITIEB- NPC PRICE TEST CASE 

In the NPC price test case, crude oil prices increased above the EIA's 
base case for the first half of the year and below it for the second half of the 
year. This approximates the range experienced over the last year (Fig­
ure 2) . Petroleum product prices follow crude oil prices .  Because of 
seasonal factors and price lag effect from crude oil prices,  gasoline prices 
peak in the second quarter. Also, due to the effects of seasonal factors and 
price lag, petroleum product prices are somewhat higher than the fourth 
quarter base case STEO prices even though the crude oil price is lower. 
The refiner acquisition cost in the NPC scenario was $6 per barrel higher 
in the fourth quarter of 1 990 than in the base case,  which affected prices 
for the first several months of 1 99 1 .  

Domestic oil production is expected to be higher, on average, than in 
the base case . The improvement is concentrated in Alaska, as develop­
ment efforts are accelerated somewhat in late 1 990 and early 1 99 1 .  The 
Point Arguello field is included in the proj ections beginning January 1 ,  
199 1 .  

Coal prices were similarly affected as the oil price is a factor in min­
ing and transporting coal to electric utilities . The higher coal prices and 
inflation rates resulted in higher electricity prices . 
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Natural gas prices were generally lower than those in the base case 
STEO for the year as a whole . There were differences in the comparisons 
by quarter, particularly for the price to electric utilities . These prices 
were sensitive to residual fuel oil prices and, as a result, were considerably 
higher than the base case prices in the first quarter of 199 1 but much 
lower in the fourth quarter. The wellhead prices and thus the residential 
prices were slightly lower in the NPC case (on average) due to lower de­
mand, particularly in the latter half of 1 99 1 ,  caused by lower economic 
growth than that in the base case. 

Although average crude oil prices for 1 99 1  were only slightly above 
the level proj e cted in the base case, the substantial upward spike in 
January resulted in crude oil prices substantially higher during the first 
half of 1 99 1  than in the base case . 

As a result, the NPC price test case model run resulted in a much 
weaker economic performance for the year. The run showed a smaller in­
crease (0 .3  percent) in real gross national product than in the base case 
(0 . 8  percent) (Figure 3) . Accordingly, real disposable personal income 
declined by a sharper 0.6 percent compared to a more moderate 0.2 per­
cent decline in the base case.  Manufacturing production declined 0. 7 
percent versus flat growth in the base case. 

Petroleum product demand is projected to decline by 4.9 percent in 
1 99 1 compared to 4.3 percent in the base case (Figure 4) . Motor gasoline 
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demand declines by 4. 3 percent versus 3 .0 percent in the base case due to 
a combination of a decline in highway travel activity and boosts in fuel effi­
ciency brought about by higher oil prices. Jet fuel demand declines by 5 .0 
percent versus 4.6 percent. Residual fuel oil demand declines by 16 per­
cent. That is somewhat less than the 19  percent decline proj ected in the 
base case . Increases in demand brought about by low oil prices in the sec­
ond half of 1 99 1  more than offset the declines during the first half of the 
year due to fuel-switching asymmetries brought about by thresholds that 
limit the extent of declines associated with high oil prices . Distillate de­
mand declines by 4 .6  percent compared to 3. 7 percent in the base case.  
Although the industrial sector accounts for only one-sixth of total distillate 
demand , it accounts for more than half of that downward shift. 
Transportation accounts for most of the rest of the difference . Other 
petroleum products decline by 2.8 percent in 1 99 1 ,  compared to 2 . 3  per­
cent in the base case, as a result of a downward shift in petrochemical 
product output. 

A summary of the test case results is shown below: 

1�� 1  

l&&Q Bas� Cas� :bat Cas� 
Crude Oil Price, $/bbl 2 2  3 0  2 0- 40 

GNP, o/o/Year 1 .0 0 .8 0 .3 

Industrial Production Index, o/o/Year 0.9 0.0 (0 . 7) 

Disposable Income, o/o/Year 1 .0 (0 . 2) (0 . 6) 

Demand, MMB/D 

Motor Gasoline 7 .3  7 . 0  6 .9  

Jet Fuel 1 .5 1 . 5  1 . 4 

Distillate 3 .0 2 . 9  2 . 9  

Residual Fuel 1 .2 1 .0 1 . 1  

Other 4.0 3 . 9  3 . 8  

Total 17.0 16.3 16. 1 

The EIA was asked to document the details of the �TIFS process as 
the effort progressed through all of its steps.  The special NPC Price Test 
Case STIFS Run was accomplished during the 1 1 /30/90- 1 2 / 5 / 90 time 
frame (three working days) and was conducted by providing inputs and 
outputs for each key step taken in coming to a solution and by explaining 
how problems were identified and resolved. The time budgeted for the 
exercise did not allow for as extensive a review by analysts outside of the 
Energy Analysis and Forecasting Division as would be the case in a normal 
STEO cycle. However, the results were presented to the Office of Oil and 
Gas and the Office of Coal, Nuclear, Electric and Alternate Fuels; comments 
were received;  and modification to the results were implemented where 
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necessary. New domestic oil production forecasts were obtained from the 
Dallas Field Office using the oil price trajectory assumed for the test case.  

The STIFS integrated run results include the forecast demands and 
supply balances, plus any overrides in the third quarter of 1 990 that may 
have been available from weekly data. In some cases, these overrides may 
not coincide with demand model tables , which do not have these historical 
estimates.  

The key steps in the test case STIFS process comprised 1 5  sections 
as follows: 

• New Oil Price Path 
• First Round Price Run 
• New Macroeconomic Solution 
• Second Round Price Run 
• First Round Demands 
• Preliminary STIFS Integrated Balance 
• Third Round Price Run 
• Second Round Demands 
• Review by the Office of Oil and Gas and by the Office of Coal,  

Nuclear, Electric and Alternate Fuels 
• Second Round Integrated Balance 
• Fourth Round Price Run 
• Third Round Demand Run 
• Third Round STIFS Integrated Balance 
• Fourth Round Demand Run 
• Final STIFS Integrated Balance 

New Oil Price Path 

The oil price path used in the NPC test case was chosen arbitrarily, 
but was designed to provide a trajectory that was distinct in direction and 
magnitude relative to base case STEO runs . The oil prices extend above 
the historical base case range at first, and fall steadily and sharply through­
out the forecast period . 

First Round Price Run 

Using the new oil price path and the macroeconomic proj ections uti­
lized in the base case STEO, an initial run of the price equations was done. 
The proj ected growth rates of these energy prices were used to change 
DRI Model counterparts so that a new macroeconomic solution would be as 
consistent with EIA assumptions as possible on a first pass.  No regular 
report of this price case is typically saved . 

This and all subsequent runs of the demand and price forecasting 
subsystem of STIFS were performed by the Supply Analysis and Integration 
Branch. 
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New Macroeconomic Solution 

The macroeconomic proj ection for the NPC run was generated by 
resimulating the DRI /McGraw-Hill Quarterly Macroeconomic Model using 
the October 1 990 CONTROL Simulation as a base . 

In order to give an EIA flavor to the macroeconomic proj ections, the 
oil prices,  as well as preliminary energy product prices (using the base 
case STEO macroeconomic assumptions) , were used to modify DRI 
CONTROL factors for energy product prices to coincide more closely with 
EIA growth rates.  This is the standard procedure for generating a base 
macroeconomic forecast for the STEO. 

The oil price spike had the effect of  reducing real GNP in 1 99 1  by 
about 0. 5 percent, compared to the fourth quarter macroeconomic case for 
the base case . Even though average nominal crude oil prices are not very 
different between the two cases, the spike induces a drop in confidence 
and general inflation fears, making consumers and producers more cau­
tious than they otherwise would have been in the short run. 

The macroeconomic solution, as with all regular STEO runs , was per­
formed by the Economics and Statistics Division. They receive the prelim­
inary prices, downloaded to a diskette, in deseasonalized form (to be con­
sistent with the macroeconomic model counterparts) . The quarterly 
growth patterns of these prices (e .g. ,  retail motor gasoline price in STIFS 
corresponding to DRI's consumption deflator for residential motor gasoline 
use) are calculated and used to generate changes in DRI counterparts. A 
routine is used to generate new factors in the DRI model that will ensure 
close approximation to the EIA price paths . 

Second Round Price Run 

The second round price run utilized the new macroeconomic fore­
cast (principally to get an update on inflation, as this affects nominal prod­
uct prices) , as well as the new oil price path. This price case is the first 
one which is examined extensively for anomalies.  

No problems were identified initially; however, it was recognized 
that residual fuel oil prices would have to be lowered using the price feed­
back mechanism set up for the base case . This is done after the prelimi­
nary integrating run is completed . 

It was thought at first that residential electricity prices might be too 
high. However, it was concluded that, as a first pass, it probably was in line 
with the change in inflation and nominal fossil fuel price increases. 

First Round Demands 

The first round demands produced generally acceptable results , but 
turned up some minor problems with distillate fuel oil and residual fuel oil 
that needed to be addressed. 
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For distillate fuel oil ,  a problem became apparent in the fourth quar­
ter of 1 99 1  results, when residential and commercial use rose rapidly. 
The direction was correct for that quarter but seemed asymmetrical com­
pared to the previous quarters . The distillate model had incorporated an 
ad hoc adjustment to the residential/ commercial sector to allow for likely 
conservation and accelerated conversions to natural gas heat that was not 
incorporated before. This fix was adequate as long as one had flat or mono­
tonic price changes.  The ad hoc fix was altered so as to be more general 
and the results, while not drastically different, seemed to be more consis­
tent with expectations . 

For residual fuel, the third quarter 1 99 1  results indicated a change 
in utility residual fuel use that was in the wrong direction compared to 
what was expected given the price movements . The utility fuel share 
routine was examined and some hardwired upper and lower price limits, 
which were appropriate for the base case but not appropriate for the NPC 
run, were the problem . The limits relate to resid /natural gas price ratios 
and were designed to set the range through which residual fuel oil use 
would be reduced or increased,  at the expense of gas , subj ect to recently 
observed minimum and maximum utility oil shares .  The routine was 
acceptable for the parallel price paths used in the base case,  but a more 
general version of the routine was needed to handle the NPC case.  A cor­
rection was incorporated prior to the second round demand runs. 

Concerning the residual fuel oil results, the question arose as to 
whether or not the apparent asymmetry by quarter was appropriate . This 
result was due entirely to the utility sector and the assumption that the 
maximum reduction in oil use had already been achieved and no further 
reduction would be likely even if much higher prices prevailed .  Since non­
utility gas demand was reasonably determined to be higher in the NPC case 
than in the base case, it was concluded that nothing would have improved 
for the winter months, as far as gas deliverability was concerned . At this 
point in the process, the EIA analysts felt that the residual fuel oil result 
was reasonable. 

Preliminary STIFS Integrated Balance 
The preliminary integrating run revealed several areas of concern .  

This run, along with the second round demand and third round price runs, 
was submitted for analysis in the EIA's Office of Coal, Nuclear, Electric and 
Alternate Fuels and Office of Oil and Gas for review. 

EIA analysts noticed that while things generally went in the right di­
rection, crude oil runs had a rather odd seasonal pattern, showing in­
creased or high runs in the first quarter even though demands were 
noticeably lower. Also , residual fuel oil stocks at the end of 1 99 1  fell off 
more sharply than seemed reasonable . It was suspected that some of the 
constraints placed on the supplies of residual fuel oil (both net imports and 
refinery outputs) in STIFS for the base case were to blame for the latter 
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problem . The crude oil problem required some rethinking of the 
methodology. The resolution of these problems is discussed following the 
Third Round Price Run and Second Round Demand Run comments below. 

Third Round Price Run 

Before making necessary changes to the first round integrated bal­
ance,  a third round price run was performed which incorporated a new 
residual fuel oil price equation. This equation made use of the residual fuel 
stocks estimates (from the previous integrated balance) relative to demand 
to push resid prices up (down) whenever resid supply was relatively scarce 
(plentiful) . The first round resid price was calculated using the old resid­
ual fuel price model, which essentially follows crude oil prices . The result­
ing residual fuel oil margin in 1 99 1  was reduced lower than historical 
averages but well in line with the experience of middle to late 1 990. 

Second Round Demands 

The second round demand runs appeared to eliminate the distillate 
and residual fuel anomalies mentioned in the discussion of the first round 
demands .  The overall demand levels were changed very little from the 
first round in this run, although the quarterly patterns for distillate and 
residual fuel were changed somewhat. Non-utility residual fuel demands 
increased in the spring and summer, as this is where the resid feedback 
equation generated the biggest reduction in resid price s .  The opposite 
effect correctly showed up in the first quarter 1 99 1  results . 

At this point, the EIA analysts believed that the general direction of 
the forecast was good and the responses to the shifts in prices and eco­
nomic environment appropriate . 

Review of the Forecast by the Offi.ce of Oil and Gas (O&:G) and the Offi.ce 
of Coal, Nuclear, Electric and Alternate Fuels (CNEAF) 

At this point, copies of the first round integrated balance, third 
round price forecast, and second round demands were sent to the O&G 
and CNEAF offices,  which agreed to supply reviewers of the STIFS NPC 
runs. The first pass of the integrated forecast would not normally go out 
for EIA review. 

The Office of Oil and Gas provided the following comments : 

• The Petroleum Supply Division noted agreement on the problem 
of the odd seasonal pattern of crude oil production and

· 
product 

imports, questioning why, under decreasing demands, imports 
would increase as runs fell. 

• Refmery gains did not track crude oil inputs as expected. 

• Other hydrocarbons and alcohol inputs have an unusal pattern 
considering their likely relationship to gasoline vapor pressure . 
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• The Reserves and Natural Gas Division (RNGD) felt strongly that 
wellhead gas prices were generally too high, especially in the lat­
ter part of 1 99 1 ,  when gas demand was weakening and oil prices 
dipped to low levels . This was not a surprising comment since,  
up until this point, no change from the base case had been as­
sumed for wellhead gas prices. 

• RNGD also pointed out that end-use gas price margins over well­
head costs were higher for the NPC run compared to the base 
case,  and this seemed unreasonable since the economy was 
weaker and the oil price rise was temporary. 

In response to these comments with respect to crude oil inputs , a 
fresh look was taken at the equation that produces initial estimates of 
crude oil runs to see if more reasonable seasonal patterns could be en­
sured, while still allowing for the effects of shifting demand patterns on 
utilization rates . A new equation was developed and included in the inte­
grating model, which tends to give a much more normal seasonal pattern 
to crude oil runs than the version used in the base case . It also gave much 
lower crude oil runs overall in 1 99 1  than were generated in the first round 
integrating balance .  I t  was decided that the new equation would b e  used 
only to generate the seasonal pattern for runs , and to keep total annual 
crude oil runs at about the rate indicated in the initial integrated run for 
the NPC case. 

The residual fuel oil problem was addressed in two ways .  First, the 
original forecast for ·resid output (before petroleum balancing) was adjusted 
by half the change in resid demand from the base case to the NPC scenario 
(e .g. , if demand was 20 percent below the base case demand, then resid 
output was set at 10 percent below the base case) . This adjustment was 
based on informal analysis which suggested that a 50 percent adjustment 
rate for output relative to demand fit well with historical experience . 
Second , the minimum yield of residual fuel oil per barrel of crude oil input 
to refineries was increased .  This correction affected only August and 
September of 1 99 1 .  

It was felt that the RNGD comments on gas prices were reasonable 
and a plan was developed to adjust those prices accordingly. Wellhead gas 
prices were adjusted in a way that made the changes relative to crude oil 
price similar to the way in which year-to-year changes in wellhead gas 
prices tracked similar changes in oil prices . .  

The CNEAF office indicated that the residual fuel oil demand in­
crease at utilities for 199 1 ,  when resid prices were higher and gas avail­
ability still rather good, did not make sense . While it was thought that the 
apparent inconsistency in these results could be explained by the quarterly 
price patterns (demand does not increase until the end of 1 99 1 ,  when oil 
prices are quite low) , it is possible that the magnitude of the resid demand 
increase in the fourth quarter of 199 1  is extreme . The notion may have 
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merit because gas demand is expected to be weak in that quarter in non­
utility sectors, thus possibly implying good availability. However, no plan to 
change these numbers was implemented by the EIA analysts . 

Second Round Integrated Balance 

The second round integrated balance used the second round demand 
results , new crude oil production figures from the Dallas Field Office (using 
the new oil price assumptions) , the new equation for crude oil runs, and a 
correction to ending residual fuel oil stocks for 1 99 1  (refinery outputs of 
residual fuel oil increased) . 

The runs pattern looked more reasonable here . With demands for 
most fuels (except resid and distillate) down sharply, and with fuel oil 
stocks assumed to be more than adequate at year-end 1 990, the significant 
reduction in the first quarter 1 99 1  crude oil runs was appropriate. 

Fourth Round Price Run 

The fourth round price run implemented the new assumptions on 
wellhead gas prices derived from consultation with the Reserves and 
Natural Gas Division. 

A correction to residential electricity prices , which had been over­
looked in earlier runs, was incorporated during this step . This put annual 
average electricity rate increases more in line with expectations generated 
by the more detailed results of EIA's mid-term electricity supply model. 

Third Round Demand Run 

The third round demand run implemented the fourth round price 
results . Unfortunately, an error occurred here, in that the old distillate 
model was mistakenly used rather than the modified one described in the 
discussion of round one to round two demands .  This problem was cor­
rected by the EIA analysts with an additional computer run. 

Third Round STIFS Integrated Balance 

The third round integrated run was not evaluated by the EIA analysts 
because of the third round demand error. 

Fourth Round Demand Run 

The fourth round demand run reinstated the new distillate model . 
The end result for demands was not much different from the original run, 
about 1 30 MB /D lower than the base case results for total petroleum de­
mand . This difference was in line with expectations based on the known 
sensitivities of the STIFS model to macroeconomic and price changes . 
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Final STIFS Integrated Balance 

For the final integrated run balance, three additional changes were 
made, two to bring residual fuel oil stocks more in line with expectations . 
The first of these changes addressed residual fuel oil net imports . In the 
base case, a cap had been put on residual fuel net imports. This fix was 
necessary because the base case runs tended to exaggerate the seasonality 
of residual fuel oil demand (i . e . , lower in the spring and summer) . Normal 
rates of imports tended to yield high excess stocks in the off-quarters , and 
a mechanism was needed to limit this . The cap proved to be too rigid for 
the NPC run, and it was changed so as to be one-third of total residual oil 
demand. In addition to this change, the weight assigned to residual fuel oil 
stocks in the balancing algorithm was raised significantly. This change had 
the effect of reducing the tendency of the balancing routine to move away 
from initially specified stock targets. 

The third change addressed the Other Hydrocarbons and Alcohol fore­
cast. These categories were changed in proportion to gasoline shipments . 

MODEL CAPABILITIES-NPC ECONOMIC TEST CASE 

In the NPC economic test case, the demand and price models of the 
STIFS were run using an update to the macroeconomic forecast that had 
been included in the fourth quarter 1 990 STEO . This run of the Unified 
Demand and Price Analysis Subsystem (UDAPAS) also included the latest 
historical demand and price updates.  The starting point in the updated 
macroeconomic forecast was the DRI / McGraw- Hill November 1 990 
CONTROL. In terms of the routine quarterly STIFS process, this test case 
effort represented the first steps in producing a STEO . The details of the 
process have been outlined previously in the NPC Price Test Case section. 

A summary of the test case results is shown below: 

1 1!9 1 

1 990 Bas� cas� T�s ca§� 

Crude Oil Price,  $ /bbl 2 2  3 0  3 0  

GNP, %/Year 1 .0 0 . 8  (0 . 3) 

Industrial Production Index, %/Year 0.9 0 .0  (2 . 2) 

Disposable Income, %/Year 1 .0 (0 . 2 )  ( 1 . 0) 

Demand, MMB/D 

Motor Gasoline 7 .3  7 .0  7 .0  

Jet Fuel 1 . 5 1 . 5  1 .5 

Distillate 3.0  2 .9  2 . 8  

Residual Fuel 1 . 2 1 .0 1 .0 

Other 4.0  3 . 9 3 . 8  

Total 17.0 16.3 16. 1 
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The test case energy demand results all changed in expected and 
rational patterns consistent with the models previously reviewed.  The ab­
solute levels of the resulting changes are reasonable in all cases . 

OBSERVATIONS 

The STEO (U . S .  and international) process is an interactive process 
that should yield reasonable results . With the current configuration of the 
EIA's outlook organization and status of models , there is no expectation 
that results will be outside a normal range of study uncertainty. 

There are several areas in the mathematical models used for the U.S.  
projection that, if  modified,  could improve performance . 

• The most significant concern is the apparent aggressive short­
term crude oil production response to price . In-depth question­
ing about results shown in the fourth quarter 1 990 STEO indi­
cated a rationale for crude oil production response to · price that 
was largely non- economic.  Non- economic factors should be 
identified in published reports . 

• The representation of natural gas substitution for oil consumption 
appears to be driven only by the relative price of the two energy 
forms . Aside from direct analyst intervention,  there is no clear 
indication that the fuel switching limitations of facilities capable of 
consuming both fuels or the limitations on the deliverability of the 
natural gas are incorporated. 

• The representation that results in the division between electric 
utility distillate and residual fuel oil use appears very limited .  
Constraints imposed by turbine use versus boiler use o f  these fuels 
are not depicted in the models. 

• While not directly part of the mathematical models , the high de­
gree of analyst interaction required could be a shortcoming with­
out a high experience level of the EIA staff. Currently, this is not 
an issue. 

The international segment of the STEO process relies almost en­
tirely on successful interaction between EIA analysts and industry person­
nel. Consequently, the need for very experienced personnel in this activity 
is critical . Currently this is not an issue . The addition of mathematical 
models might provide support in this area. However, the potential benefit 
could be offset by the need for experienced analysts to build and maintain 
these models . 

The STEO process is designed for production of an outlook on a 
quarterly basis . However, the preparation elapsed-time requirement can 
be reduced to several days as demonstrated during the development of the 
NPC test cases . Despite the compression of the preparation schedule , the 
results developed from the test cases are reasonable . 
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APPENDIX A 

REQUEST LETIER AND 
DESCRIPTION OF THE 

NATIONAL PETROLEUM COUNCIL 





The Secretary of Energy 
Washington, DC 20585 

Mr . Lodwrick M .  Cook 
Cha i rman 

October 19 , 1990 

National Petrol eum Counc i l  
1 6 2 5  K S t reet , NW 
Washington , DC 2 0 0 0 6  

Dear M r  I c!oo'k cf. ' 
S i nce the I ra q i  i nva s i on o f  Kuwa i t  on Augu s t  2 ,  1 9 9 0 , and i n  
l i ght o f  the impend i ng Nat i onal Energy S t rategy ( NE S ) comp l e t i on , 
the Department o f  Energy has been analy z i ng the worl d  re f i n i ng 
s i tuat ion and i t s  impact on U . S .  supp l i e s  and market s . Your 
report l a s t  year on Petrol eum S torage & Transport a t i on , 
especi a l ly i t s  vo l ume on System Dynam i c s , has proven p a r t i c u l a r l y  
he lpful to o u r  under s t and i ng o f  the work ings o f  t h e  petrol eum 
d i s tribut i on sys tems . I n  add i t ion , we have been g r a t i f i ed by the 
respon s i vene s s  of the U . S .  petrol eum i ndu s t ry t o  our reque s t s  for 
i n format i on on a vari ety of top i c s . 

As we beg i n  t e s t ing the S t rateg i c  Petrol eum Re s e rve ( S PR ) and 
look i ng ahead to th i s  winter ' s  heat ing sea son and next summer ' s  
driving season , I wou l d  l i ke the Counci l ' s  a s s e s sment o f  the 
i s sues shap i ng the short - term supply/ demand o u t l ook . Speci f i ­
cally , I request that the Nat i onal Petrol eum Counc i l provi de , at 
the ear l i e s t  po s s i b l e  date , quarterly supply and demand e s t imates 
for petrol eum crude and products through June 3 0 , 1 9 9 1 , and an 
analys i s  of the factors that can a f fect tho s e  e s t imate s . Your 
asses sment shou ld con s i der such f actors a s  crude ava i l ab i l i ty and 
qual i ty ,  re f i nery ut i l i z a t i on and impact of t u rnaround s chedu l e s , 
regu l atory imped imen t s  to react iva t i ng mothba l l ed r e f iner i e s , 
product export s and import s ,  i nventory draw / bu i l d  and u s e  o f  the 
SPR . 

I understand that a reques t  o f  thi s nature can i nvolve 
compet i t ive company i n forma t i on and can requ i re a s s ump t i on s  in 
legal ly sen s i t ive areas . To the extent it w i l l  be he l p fu l  f o r  
your analys i s , w e  w i l l  make ava i l ab l e  to you t he a s s ump t i ons and 
res u l t s  of the Energy I n forma t i on Admini s t rat i on ' s  S hort - Term 
Energy Outl ook . 

For the purpo se o f  thi s s t udy , L i nda G .  Stunt z , Deputy Under 
Secretary for Pol i cy , P l anning and Ana lys i s , w i l l  repre sent me 
and provide the nece s s ary l i a i son with the Department of Energy . 

S i ncerely , 

Watk i n s  
U . S .  Navy ( Re t i red ) 



DESCRIPTION OF THE NATIONAL PETROLEUM COUNCIL 

In May 1 946, the President stated in a letter to the Secretary of the Interior 
that he had been impressed by the contribution made through govem­
ment/industry cooperation to the success of the World War II petroleum 
program. He felt that it would be beneficial if this close relationship were to be 
continued and suggested that the Secretary of the Interior establish an industry 
organization to advise the Secretary on oil and natural gas matters. 

Pursuant to this request, Interior Secretary J. A. Krug established the 
National Petroleum Council on June 18, 1946. In October 1 977, the Depart­
ment of Energy was established and the Council was transferred to the new de­
partment. 

The purpose of the NPC is solely to advise, inform, and make 
recommendations to the Secretary of Energy on any matter, requested by him, 
relating to oil and natural gas or the oil and gas industries.  Matters that the 
Secretary of Energy would like to have considered by the Council are submitted 
in the form of a letter outlining the nature and scope of the study. This request 
is then referred to the NPC Agenda Committee, which makes a recom­
mendation to the Council. The Council reserves the right to decide whether it 
will consider any matter referred to it. 

Examples of recent major studies undertaken by the NPC at the request of 
the Secretary of Energy include: 

• Reftnery FlexibiUty ( 1 980) 
• Unconventional Gas Sources ( 1 980) 
• Emergency Preparedness for Interruption of Petroleum Imports into the 

United States ( 1 98 1 )  
• U. S. Arctic Oil & Gas ( 1 98 1 )  
• Environmental Conservation- The Oil & Gas Industries ( 1 982) 
• Third World Petroleum Development: A Statement of Principles ( 1 982) 
• Petroleum Inventories and Storage Capacity ( 1984) 
• Enhanced Oil Recovery ( 1984) 
• The Strategic Petroleum Reserve ( 1 984) 
• U.S. Petroleum Reftning ( 1986) 
• Factors Affecting U. S. Oil & Gas Outlook ( 1987) 
• Integrating R&D Efforts ( 1988) 
• Petroleum Storage & 'ITansportation ( 1989) . 

The NPC does not concem itself with trade practices, nor does it engage in 
any of the usual trade association activities .  The Council is subject to the 
provisions of the Federal Advisory Committee Act of 1972.  

Members of the National Petroleum Council are appointed by the Secretary 
of Energy and represent all segments of the oil and gas industries and related 
interests. The NPC is headed by a Chairman and a Vice Chairman, who are 
elected by the Council. The Council is supported entirely by voluntary 
contributions from its members. 
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NATIONAL PETROLEUM COUNCIL 
MEMBERSHIP- 199 1 

ADAMS, William L. 
Chairman and 

Chief Executive Officer 
Union Pacific Resources Company 

ALCORN, Charles W. , Jr. 
President 
Alcorn Production Company 

ALLEN, Jack M. 
Chairman of the Board 
Alpar Resources, Inc . 

ANDERSON, Robert 0. 
President 
Hondo Oil & Gas Company 

ANGEW, Ernest, Jr. 
Petroleum Engineer 
Midland, Texas 

ANSCHUTZ, Philip F. 
President 
The Anschutz Corporation 

ASHMUN, John B .  
Chairman of the Board and 

Chief Executive Officer 
Wainoco Oil Corporation 

BAILEY, Ralph E. 
Chairman of the Board and 

Chief Executive Officer 
United Meridian Corporation 

BAIRD, D. Euan 
Chairman, President and 

Chief Executive Officer 
Schlumberger Limited 

BEGHINI, Victor G.  
President 
Marathon Oil Company 

BLACKBURN, Charles L. 
Chairman, President and 

Chief Executive Officer 
Maxus Energy Corporation 

BLANTON, Jack S.  
President and 

Chief Executive Officer 
Eddy Refining Company 

BOOKOUT, John F. 
Former President and 

Chief Executive Officer 
Shell Oil Company 

BRINKLEY, Donald R. 
President and 

Chief Executive Officer 
Colonial Pipeline Company 

BURKE, Frank M. , Jr. 
Chairman and 

Chief Executive Officer 
Burke, Maybom Company, Ltd . 

CALDER, Bruce 
President 
Bruce Calder, Inc. 

CAMPBELL, Scott L. 
Partner 
Washington Policy and Analysis 

CARL, William E.  
President 
Carl Oil & Gas Co. 

CASH, R D. 
Chairman, President and 

Chief Executive Officer 
Questar Corporation 
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CHANDLER, Collis P. , Jr. 
President 
Chandler & Associates, Inc. 

CHENAULT, James E. , Jr. 
Vice Chairman of the Board 
Lone Star Steel Company 

CHRISMAN, Neil D .  
Managing Director 
Morgan Guaranty Trust Company 

of New York 

CONKLIN, Danny H. 
Partner 
Philcon Development Co.  

COOK, Lodwrick M.  
Chairman of the Board and 

Chief Executive Officer 
Atlantic Richfield Company 

COPULOS, Milton 
President 
National Defense Council 

Foundation 

COURSON, Harold D.  
President 
Courson Oil & Gas, Inc. 

COX, Edwin L. 
Chairman 
Cox Oil & Gas, Inc. 

CROOM, John H. 
Chairman, President and 

Chief Executive Officer 
The Columbia Gas System, Inc. 

CRUIKSHANK, Thomas H.  
Chairman of the Board and 

Chief Executive Officer 
Halliburton Company 

CURRY, Keys A. , Jr. 
Executive Vice President 
Destec Energy, Inc . 

DAVIDSON, George A. , Jr. 
Chairman of the Board and 

Chief Executive Officer 
Consolidated Natural Gas Company 

DERR, Kenneth T. 
Chairman of the Board and 

Chief Executive Officer 
Chevron Corporation 

DIETLER, Cortlandt S .  
Chairman and 

Chief Executive Officer 
Associated Natural Gas Corporation 

DORN, David F. 
Co-Chairman of the Board 
Forest Oil Corporation 

DUDENHOFFER, Phyllis J .  
International President 
General Federation of 

Women's Clubs 

EMISON, James W. 
President 
Western Petroleum Company 

ERICKSON, Ronald A. 
Chairman of the 

Executive Committee 
Erickson Petroleum Corporation 

EVANS, Fred H. 
President 
Equity Oil Company 

FARMAN, Richard D.  
Chairman and 

Chief Executive Officer 
Southern California Gas Company 

FARRELL, J.  Michael 
Partner 
Manatt, Phelps & Phillips 

FISHER, William L. 
Director 
Bureau of Economic Geology 
University of Texas at Austin 
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FORD, Charles R 
State Senator 
Tulsa, Oklahoma 

FOSTER, Joe B. 
Chairman 
Newfield Exploration Company 

GARY, James F. 
International Business and 

Energy Advisor 
Honolulu, Hawaii 

GLANVILLE, James W. 
General Partner 
Lazard Freres & Co. 

GLASSER, James J. 
Chairman and President 
GATX Corporation 

GONZALEZ, Richard J. 
Energy Economic Consultant 
Houston, Texas 

GOTIWALD, F. D. ,  Jr. 
Chairman of the Board, 

Chief Executive Officer and 
Chairman of the 
Executive Committee 

Ethyl Corporation 

GRAHAM, John J. 
President and 

Chief Executive Officer 
Graham Resources Inc. 

GRIFFIN, David G. 
Owner /President 
Griffin Petroleum Company 

GRIFFITHS, David N. 
Senior Vice President, 

Administration 
Citizens Gas and Coke Utility 

GROTE, Fred R. 
Chairman of the Board and 

Chief Executive Officer 
DeGolyer and MacNaughton 

GUNN, Robert D.  
Chairman of the Board 
Gunn Oil Company 

HADDOCK, Ron W. 
President and 

Chief Executive Officer 
American Petrofina, Incorporated 

HALBOUTY, Michel T. 
Chairman of the Board and 

Chief Executive Officer 
Michel T. Halbouty Energy Co.  

HALL, John R. 
Chairman and 

Chief Executive Officer 
Ashland Oil, Inc. 

HALL, Ronald E. 
President and 

Chief Executive Officer 
CITGO Petroleum Corporation 

HAMILTON, Frederic C .  
Chairman, Chief Executive Officer 

and President 
Hamilton Oil Corporation 

HAUPTFUHRER, Robert P. 
Chairman and 

Chief Executive Officer 
Oryx Energy Company 

HEFNER, Raymond H . ,  Jr. 
Chairman and 

Chief Executive Officer 
Bonray Energy Corporation 

HElM, Donald J .  
Chairman and 

Chief Executive Officer 
Washington Gas Light Company 

HEINTZ, Frank 0. 
Chairman 
Maryland Public Service Commission 
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HEMMINGHAUS, Roger R. 
Chairman and 

Chief Executive Officer 
Diamond Shamrock, Inc. 

HENDRIX, Dennis R. 
Chairman, President and 

Chief Executive Officer 
Panhandle Eastem Corporation 

HESS, Leon 
Chairman of the Board and 

Chief Executive Officer 
Amerada Hess Corporation 

HILLIARD, C.  Paul 
President/Owner 
Badger Oil Corporation 

HILLIARD, H.  T. 
Vice Chairman and 

Chief Executive Officer 
Hallador Petroleum Company 

HOLT, Robert B .  
Independent Oil and Gas Producer 
Midland, Texas 

HOOPER, Candice Shy 
Hooper, Hooper & Owen 
Washington, D.C.  

HOWSON, Robert E.  
Chairman of the Board and 

Chief Executive Officer 
McDermott International Inc. 

HUFFINGTON, Roy M. 
Chairman of the Board and 

Chief Executive Officer 
Roy M. Huffmgton, Inc . 

HUNT, Ray L. 
Chairman of the Board 
Hunt Oil Company 

HYDOK, Joseph T. 
Executive Vice President, 

Gas Operations 
Consolidated Edison Company 

of New York, Inc. 

IKARD, Frank N. 
Chairman 
Institutional Communications Company 

JOHNSON, A. Clark 
Chairman and 

Chief Executive Officer 
Union Texas Petroleum Corporation 

JONES, A. V. , Jr. 
Partner 
Jones Company, Ltd. 

JONES, Jon Rex 
Partner 
Jones Company, Ltd. 

KENNEDY, Arthur R. 
President and 

Board Chairman 
Alaska Resource Analysts, Inc . 

KENNEDY, Bemard J .  
Chairman, President and 

Chief Executive Officer 
National Fuel Gas Company 

KETELSEN, James L. 
Chairman and 

Chief Executive Officer 
Tenneco Inc. 

KINNEAR, James W. 
President and 

Chief Executive Officer 
Texaco Inc. 

KOCH, Charles G. 
Chairman and 

Chief Executive Officer 
Koch Industries,  Inc. 

KUEHN, Ronald L. , Jr. 
Chairman, President and 

Chief Executive Officer 
Sonat Inc. 

LARSON, Elwin S. 
Chairman and 

Chief Executive Officer 
The Brooklyn Union Gas Company 
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lAY, Kenneth L. 
Chairman and 

Chief Executive Officer 
Enron Corp. 

LICHTBLAU, John H. 
Chairman and 

Chief Executive Officer 
Petroleum Industry Research 

Foundation, Inc. 

McCLEMENTS, Robert, Jr. 
Chairman of the Board and 

Chief Executive Officer 
Sun Company, Inc. 

McCORD, William C.  
Chairman, President and 

Chief Executive Officer 
Enserch Corporation 

McCORMICK, William T. 
Chairman and 

Chief Executive Officer 
CMS Energy Corporation 

McFARLAND, Lee C .  
Chairman of the Board 
McFarland Energy, Inc . 

McLARTY, Thomas F. , III 
Chairman of the Board and 

Chief Executive Officer 
Arkla, Inc . 

McLEOD, Jerry R. 
Executive Vice President and 

General Manager 
Pacific Gas and Electric Company 

McNUIT, Jack W. 
President and 

Chief Executive Officer 
Murphy Oil Corporation 

McPHERSON, Frank A. 
Chairman and 

Chief Executive Officer 
Kerr-McGee Corporation 

MAGUIRE, Cary M. 
President 
Maguire Oil Company 

MAYER, Frederick R. 
Chairman of the Board 
Caza Drilling & 

Exploration Companies 

MEIDINGER, Judy 
Director 
Koniag, Inc . 

MILLER, C.  John 
Partner 
Miller Energy Company 

MISBRENER, Joseph M .  
President 
Oil, Chemical & Atomic Workers 

International Union, AFL-CIO 

MITCHELL, George P. 
Chairman, Chief Executive Officer 

and President 
Mitchell Energy and Development Corp . 

MOFFETT, James R. 
Chairman of the Board and 

Chief Executive Officer 
Freeport-McMoRan Inc . 

MORITZ, Donald I .  
President and 

Chief Executive Officer 
Equitable Resources, Inc . 

MORROW, Richard M.  
Chairman of the Board 
Amoco Corporation 

MOSS, William 
Chairman of the Board 
William Moss Corporation 

MOUNGER, William D.  
President 
Delta Royalty Company, Inc. 

A- 7 



MUNRO, John Thomas 
President 
Munro Petroleum & 

Terminal Corporation 

MURPHY, John J. 
Chairman, President and 

Chief Executive Officer 
Dresser Industries, Inc. 

MURRAY, Allen E. 
Chairman of the Board, President 

and Chief Executive Officer 
MobU Corporation 

NICANDROS, Constantine S. 
President and 

Chief Executive Officer 
Conoco Inc. 

NOBLE, Samuel R. 
Chairman of the Board 
Noble Affiliates 

O'CONNOR, Raymond J. 
Vice President 
Citibank, N.A. 

PACKER, William B . ,  Sr. 
Chairman of the Board 
Seaview Petroleum Company 

PALMER, C .  R. 
Chairman of the Board, President 

and Chief Executive Officer 
Rowan Companies, Inc . 

PARKER, Robert L. 
Chairman of the Board and 

Chief Executive Officer 
Parker Drilling Company 

PATE, James L. 
President and 

Chief Executive Officer 
Pennzoil Company 

PETIY, Travis H. 
Former Vice Chairman 
Burlington Resources Inc. 

PICKENS, T. Boone, Jr. 
General Partner 
Mesa Limited Partnership 

PITIS, L. Frank 
Owner 
Pitts Energy Group 

PLANK, Raymond 
Chairman and 

Chief Executive Officer 
Apache Corporation 

PRUET, Chesley R 
President 
Pruet Drilling Company 

RADZEWICZ, Paul Anthony 
Chairman of the Board and 

Chief Executive Officer 
Radzewicz Exploration and 

Drilling Company 

FU\VVL, Lawrence G.  
Chairman of the Board and 

Chief Executive Officer 
Exxon Corporation 

REED, Robert G.  III 
Chairman of the Board, President 

and Chief Executive Officer 
Pacific Resources, Inc. 

RICHARDSON, Frank H. 
President and 

Chief Executive Officer 
Shell OU Company 

ROSENBERG, Henry A ,  Jr. 
Chairman of the Board and 

Chief Executive Officer 
Crown Central Petroleum 

Corporation 

ROSS, James H. 
President and 

Chief Executive Officer 
BP America Inc. 
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RYLANDER. Carole Keeton 
President 
Rylander Consulting Group 

SilAS, C. J.  
Chairman of the Board and 

Chief Executive Officer 
Phillips Petroleum Company 

SIMMONS, Donald M. 
President 
Simmons Royalty Company 

SlAWSON, Donald C.  
Chairman of  the Board and 

President 
Slawson Companies 

SLOCUM, George S. 
President and 

Chief Executive Officer 
Transco Energy Company 

SMITH, Clair S . ,  Jr. 
Chief Executive Officer 
Falco S&D, Inc. 

SMITH, Weldon H.  
Chairman of the Board 
Big 6 Drilling Company 

SMITH, William T. 
Chairman 
Wolverine Exploration Company 

SORENSEN, Arlo G. 
President 
M. H. Whittier Corporation 

STEGEMEIER. Richard J .  
Chairman of the Board, President 

and Chief Executive Officer 
Unocal Corporation 

STEWARD, H. Leighton 
Chairman, President and 

Chief Executive Officer 
The Louisiana Land and 

Exploration Company 

SWIMMER. Ross 0 .  
Of Counsel to 
Hall , Estill, Hardwick, Gable , 

Golden & Nelson, P. C .  

TAYLOR. Patrick F. 
Chairman and 

Chief Executive Officer 
Taylor Energy Company 

TRACY, Eugene A. 
Chairman of the 

Executive Committee 
Peoples Energy Corporation 

TREEN, David C .  
Deutsch, Kerrigan & Stiles 
New Orleans, Louisiana 

1RUE, H. A. , Jr. 
Partner 
True Oil Company 

TURNER, W. Earl 
President 
Energy Media Consultants, Inc . 

UPHAM, Chester R. , Jr. 
Managing Co-Owner 
Upham Oil & Gas Company 

VETTER, Edward 0 .  
President 
Edward 0. Vetter & Associates, Inc . 

WARD, L. O. 
Owner-President 
Ward Petroleum Corporation 

WEST, Robert V. , Jr. 
Chairman of the Board and 

Chief Executive Officer 
Tesoro Petroleum Corporation 

WILL�S. Joseph H. 
Chairman of the Board and 

Chief Executive Officer 
The Williams Companies, Inc. 
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WISCHER, Irene S. 
President and 

Chief Executive Officer 
Panhandle Producing Company 

WOODS, Dalton J. 
President 
Dal�ood Corporation 

WOODS, James D. 
Chairman of the Board, President 

and Chief Executive Officer 
Baker Hughes Incorporated 

YATES, John A. 
President 
Yates Petroleum Corporation 

ZARROW, Henry 
President 
Sooner Pipe & Supply Corporation 
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NATIONAL PETROLEUM COUNCIL 

COMMITTEE ON 
EMERGENCY PREPAREDNESS 

CHAIRMAN 

Robert McClements, Jr. 
Chairman of the Board and 

Chief Executive Officer 
Sun Company, Inc. 

GOVERNMENT COC� GOVERNMENT COCHMR� 
FOR SHORT-TERM OUTLOOK FOR EMERGENCY PREPAREDNESS 

John J. Easton, Jr. 
Assistant Secretary 
International Mfairs and 
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INTRODUCTION 

Overview 

For the third time in the past 20 years the world has experienced an interruption in the flow of oil from 
the Persian Gulf. The Iraqi invasion of Kuwait on August 2 ,  1990, and the shut down of Kuwaiti oil 
production capacity followed by the United Nations boycott of Iraqi oil removed 8 percent of the 
world ' s  oil supply. The result was a sharp increase in the price of crude oil and petroleum products . 
These events raised numerous questions about the performance of energy markets and energy firms.  

This report supplies a first answer for some of those questions. At the time this report was prepared 
the invasion has been in effect for 90 days. Not all the data is available to fully answer every question. 
Some issues can only be completely resolved after more time has passed in which the invasion and its 
effects have had an opportunity to be fully assimilated. 

This report was specifically requested by W. Henson Moore, Deputy Secretary of Energy as a way of 
supplying the American public with what could be said about the current situation. Rumors abound and 
misconceptions have proliferated. This report strives to give a proper perspective on some of the more 
vexing issues which the invasion produced. 

The Energy Information Administration (EIA) has addressed many questions in this report. By way of 
summary these are the 10 most frequently asked questions and EIA' s  quick answers . The page 
references tell the reader where to look in the report for further explanation .  These are not the only 
issues addressed and EIA hopes that readers will be able to satisfy their curiosity about their own 
questions within the pages of this report. 

Question 1:  

Answer: 

Question 2: 

Answer: 

The 10 Most Frequently Asked Questions 
At the time of the invasion how dependent was the U.S.  on imported oil and how 
much of that came from Iraq and Kuwait? 

The United States imported 46 percent of its oil products with 5 percent of 
consumption coming from Iraq and Kuwait. (Page 1 -2) 

What determined the price of crude oil and petroleum products after the 
invasion? 

Prices of oil during the disruption have been determined by supply and demand and 
expectations of changes in supply and demand. There is no indication that markets 
failed to work. (Page 3- 1) 
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Question 3: 

Answer: 

Question 4: 

Answer: 

Question 5: 

Answer: 

Question 6: 

Answer: 

Question 7: 

Answer: 

Question 8: 

Answer: 

vi 

What caused the rapid increase in crude oil prices immediately following the 
invasion? 

Oil prices rose rapidly because of the 4.3 million barrel a day loss caused by the 
invasion. It was not clear if other nations would increase output to offset the shortfall 
or if the war would spread, further reducing the supply of petroleum products. (Page 
3-2) 

Why did oil prices remain high when replacement oil began to reach the market? 

Prices for oil remained high because of uncertainties. Most of the replacement crude 
was coming from the Persian Gulf, primarily Saudi Arabia, which is adjacent to 
Kuwait. The possibility of war maintained high oil prices. (Page 3-3) 

Was the increase in the retail price of gasoline more or less than the increase in 
crude oil prices would have justified? 

In the United States retail gasoline prices did not increase as fast as the price of crude 
oil. At the end of the 90 days, increases in pump prices were below but approaching 
the increase in the price of crude oil. (Page 1-3, 3-5) 

How did the invasion affect the prices of heating oil and jet fuel? 

Prices of fuel oil rose in proportion to the increase in crude oil prices. Jet fuel 
(kerojet) prices increased by more than the price of crude oil due to the loss of 
Kuwait' s  refinery capacity (a major source of jet fuel) , and increased military 
demand. (Page 3-6) 

Did prices for petroleum products increase as much in other countries as they 
did in the United States? 

In Europe and Japan prices rose more quickly than in the United States. Prices also 
fell more quickly there than here when crude oil prices declined. (Page 1-3) 

How did oil company profits change because of the invasion? 

For the months of July, August, and September oil company profits showed mixed 
results. Companies which owned a significant amount of the crude oil they needed 
saw profits rise. Companies which had to buy crude oil or petroleum products at the 
higher prices were hurt. Price restraint at the retail level reduced profits. There is 
no evidence of industry wide profiteering during this period. (Page 4- 1) 
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Question 9: 

Answer: 

Question 10: 

Answer: 

Who benefitted because of the increase in crude oil prices following the invasion? 

The beneficiaries of the increase in crude oil prices were those who produced oil or 
held large inventories of oil. Most oil is owned by foreign interests, principally 
governments. Eighty percent of the world-wide benefit went to those outside the 
United States. (Page 4-5) 

Were speculators in futures markets responsible for the increase in oil prices? 

Most of those participating in the futures market were firms who used oil (refineries, 
airlines, chemical companies) who wanted to guarantee prices and supply for their 
customers. Speculative activity in oil declined during the first 90 days of the 
invasion. (Page 5-4) 

Limitations 
This 90-day analysis utilizes immediately-available data from either EIA collections or public sources. 
As always, there is a trade-off between providing timely analysis and accuracy as well as depth of 
coverage. The report focuses on trends in the world oil markets, crude oil and petroleum product 
prices, and industry profits recognizing the preliminary nature of some data presently available. An 
attempt was also made to present this information in a manner understandable by the wide audience 
which has an interest in the current situation. For that reason tables have been placed at the end of the 
report in Appendix A and are only referenced in the text. The figures in the text have back up tables 
in Appendix B. EIA plans to do a more comprehensive analysis of this situation when more detailed 
data are available. Most EIA data are collected on monthly cycles and availability usually lags about 
2 months (currently only August monthly data are available.) EIA does not expect that the more 
comprehensive analysis will substantially alter the trends and conclusions presented in this preliminary 
report. 
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E XECUTIVE SUMMARY 

Th i s  summary provide s a b r i e f overv i ew o f  the Nat i o n a l 
P e t ro leum Counc i l ' s  exam in a t i on o f  the dynami c s  o f  the o i l  and 
natu r a l  g a s  d i s tr ib u t i o n  s y s tem . Wh i l e c on c e rn wa s focu s e d  on 
the u . s . d i s tr ibut ion s y s t em and its change s , the NPC a l s o  de a l t  
with i n t e rn a t i ona l i s s u e s , b e c a u s e  the U n i t e d  S t a t e s  i s  an 
i n te gra l part of the wor ld s upp ly s y s tem . T h i s s tudy e x am i n e d  
comprehe n s ive ly two type s o f  ch ange s th at o c c u r  - - or m i ght o c cur 
- - in the s upp ly- demand s y s tem and the i ndu s t ry c a p a c i ty to 
re s pond . The s e  two t yp e s  of change s i n c l ude : 

• Long- t e rm e c onom i c  trends that c a u s e  c on t i nu i ng - - but 
not sudden -- s h i fts in the d i s t r i bu t i o n  p a t t e r n s o f  
c rude o i l , f i n i s hed produc t s ,  and n a tu r a l  ga s through­
out the mark e t . 

• Short- t e rm and s udden s h i f t s  or c r i s e s  i n  e i th e r  s upply 
or con s umpt ion of c rude o i l , f i n i s h e d  pr oduc t s , and 
natur a l  g a s . Such c r i s e s  might i nc l u de the s udden and 
comp l e te d i s ruption of a ma j o r p i pe l i n e  o r  the unex­
p e c t e d  ups urge in demand be c au s e  of we athe r or s ome 
unu su a l , unpr e d i c t ab l e  event . 

Even t s  ove r t ime d emon s trate that the s y s tem for the d i s ­
tribu t i o n  o f  petro l eum ( c rude and re f ined ) and natura l g a s  i s  
both re s i l i e n t  and f l e x ib l e . A s  d emand and s upp l y  h ave ebbed and 
flowed and s h i fted geograph i c a l l y , the s ys tem h a s  r e ad j u s te d  
i t s e l f  b y  fre sh a l l oc a t ion or swi tch ing o f  i nve s tme n t  t o  c ope 
wi th th e evo lving change s and shor t - term op e r a t ing ad j u s tments . 
Mo s t  no tab l e  h a s  b e e n  the ab i l i ty o f  the s ys tem to r e ad j u s t  to 
compe n s a te for the c l o s ing o f  over 1 0 0 U . S . re f i n e r i e s  in the 
p a s t  s even ye a r s . The f ac t  that th i s  cou l d  be a c c omp l i s h ed 
without produc t outage s i n  th e mark e tp l ac e  i s  te s t imony to bo th 
the re s i l i e nce and f l e x ib i l i ty of the s y s t em . 

I n  add i t ion , th e s y s tem h a s  the b u i l t - i n  f l e x ib i l i ty and 
r e s e rve s t o  cope w i th a broad var i e ty o f  s udden d i s rupt i o n s  to 
e i ther supp l y  or demand . To te s t  th i s  capab i l i ty ,  the NP C 
exam ined s ix po s s ib l e  d i s rupt i on s c en ar i o s  to d e t e rm ine h ow the 
s y s tem m i gh t  r e s pond . The s c en a r i o s  repr e s e n t e d  a r e a l i s t i c  m i x  
o f  t h e  " bad th ing s " th at m i ght h appen to d i s rupt t h e  f l ow o f  
crud e o i l , produc t , and natur a l  g a s  o r  to s i gn i f i c an t l y  ch ange 
dema nd . I n  e a ch c a s e , the s y s tem wa s f ound to be c a pab l e  o f  
repo s i t ion i n g  s upp l y  and / or repa i r ing the s y s t em i n  t ime t o  
preve n t  a n y  s ign i f i c ant d i s rupt ion o f  s upp l y  t o  c o n s ume r s . 

Th ree impor t a n t  ove ra l l  conc l u s i o n s  about the p e t ro l e um 
d i s tr ibut ion s y s tem eme rged from th i s  s tudy : 

• The r e  i s  a bu i l t - in s upp l y  c u s h i o n  o r  r e s e rve that c a n  
be u s e d  to overcome po s s ib l e  d i s rup t i on s , b e c au s e  t h e  
s y s t em s upp l y  l i n e s  are far - r e ac h i n g  both vi a o c e an a n d  
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p ip e l i n e . I n  add i t ion , i nve n tory s to r a ge c u s h i o n s  at 
s t r a t e g i c  po i n t s  a l ong the way h e l p  ab s orb s h o r t - te rm 
f l u c t u a t i o n s . 

• S hou l d  a mechan i c a l  d i s rup t i o n  o c c u r  i n  a p i p e l i n e , for 
e x amp l e , the me a n s  ex i s t  i n  many c a s e s  to qu i c k l y  f i x  
t h e  l i ne or c i r c umven t  i t . I n  p a r t , t h e  g r e a t  s tr e ngth 
of the p e tro l eum d i s tr ibu t ion s y s t em l i e s  in i t s  i n t e r ­
c o n n e c t ab i l i ty , and thu s t h e  ava i l a b i l i t y  i n  mo s t  c a s e s 
o f  o ne o r  mo re a l ternat ive s u pp l y  route s . 

• A s  l o n ge r - t e rm trends evo l ve , the r e  a r e  bu i l t- i n  
f i nanc i a l  i n c e n t i ve s  to inve s t  c a p i t a l t o  me e t  new and 
c ha n g i ng demand s . E x amp l e s i n c lude : r e ve r s i n g  the 
f l ow o f  a p ipe l i ne , loop ing a s y s tem ( bu i l d in g  a p ar a l ­
l e l  l i ne ) , bu i l d i ng new p i pe l i ne s , o r  deve l o p i n g  a 
de ep-wa ter port . The s e  are i l l u s tr a t i o n s  o f  how in­
ve s tmen t  ge t s  r e a l i gne d or made fre s h  to me e t  c h a n g i ng 
cond i t i o n s . 

I t  i s  impor t a n t  to note that th e d r i v i ng f o r c e  b e h i n d  the 
s y s tem ' s c ap a c i ty to r e a d j u s t  is th e ec onom i c  i n c e n t ive o f  the 
f r e e  ma rke t . I n  a f r e e  marke t ,  a s  s upp ly and d emand e bb and 
f l ow , price a l s o move s , e n c ou r a g i ng e i ther an i n c re a s e  i n  s up p l y  
moveme n t  or a d im i n u t i o n  i n  con s ump t ion . 

Th e r ema i n d e r  o f  th i s  s umma ry c on s i s t s o f  two p a r t s . F i r s t , 
an e xami n a t ion o f  the l o n ge r - t e rm t r e n d s  the NPC h a s  s tu d i e d  over 
the pa s t  decade t o  d e t e rm i ne how , and w i th wh a t  s u c c e s s , the 
s y s tem has ad j u s te d  to cope w i th ch ang i ng s y s tem r e qu i r eme n t s .  
S e c o nd , a b r i e f  l ook a t  e a ch o f  the s i x hypothe t i c a l  c r i s i s  
s ce n ar i o s  d e s i g n e d  to d e t e rm i n e  how t h e  s y s tem r e a c t s  t o  v i o l e n t , 
s h o r t - term s h i ft s  i n  e i th e r  demand or s u pp ly . 

E XAM I N I NG THE L ONGER-TERM TREND S 

O i l  

I t  i s  impo r t a n t  t o  e s ta b l i s h  a t  the out s e t  tha t  t h e  d ome s t i c  
a n d  i nt e r n a t i ona l petro l eum i ndus tr i e s  ( wh i ch a r e  i nexo rab l y  
i nte rtwi ned ) h ave expe r i e nc e d  s eve r e  vo l a t i l i ty a n d  unc e r t a i n ty 
i n  the p a s t  d e c a d e . I ndeed , r e c e n t  y e a r s  h ave b e e n  d i f f i c u l t  
one s , and a s  a r e s u l t  the indus try h a s  expe r i e n c e d  dr ama t i c  
change s i n  i t s  s upp ly s y s t em . 

S i n c e  1 9 7 9 , the indu s try ha s p a s s ed through two s i gn i f i c a n t  
pe r iod s . F i r s t , from a s upp l y - a nd -demand h i gh p o i n t  i n  1 9 7 8 -
1 9 7 9 , the n a t i o n  e n t e r e d  a p e r i o d  o f  g r e a t  c on s e rvat i on w i th u . s .  
con s ump t i o n  f a l l i n g  o f f  from a 1 9 7 8  h i gh o f  1 8 . 8  m i l l i o n  barre l s  
per day ( MMB / D )  down to a l ow o f  1 5 . 2  MMB / D  i n  1 9 8 3  be fore grad­
u a l l y  r i s ing to 1 6 . 7  MMB / D  i n  1 9 8 7 . Th i s  wa s a f r e n z i e d  p e r i od 
i n  wh ich d ra s t i c  p r i c e  r i s e s  were ant i c i p a te d , e n c o u r a g i n g  e xpen­
s ive s e arche s for a l tern a t ive energy s ourc e s . Th i s  a l s o wa s the 
per io d  of the I r an i an o i l  c u t - o f f  whe n  b o th o i l  and n a t u r a l g a s  
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s upp l i e s  we re expe c t e d  to be inadequate . Tha t expe c t a t i on wa s 
prema ture ; We s t  Texa s s our c rude o i l  pr i c e s  h i t  a h i gh o f  $ 3 6  per 
barre l in 1 9 8 0  be fore p lun g i ng to a l ow of about $ 1 0  pe r b a r r e l  
i n  1 9 8 6 . T h e  impac t o n  U . S . expl o r a t i on a n d  produ c t i o n wa s 
har s h . 

D e s p i te the vo l a t i l i t y  o f  p r i c e , demand , and s upp l y  ( p a r t i c ­
u l a r l y  sh i ft s  in sourc e ) , o n l y  min imum d i s r up t i o n s  we re f e l t  by 
the con sum i ng pub l ic or c omme r c i a l  e n t e rpr i s e s . P e rh a p s  the o n l y  
con s e quenc e s  o f  n o t e  th a t  m a n y  peop le remembe r  we r e  the g a s o l i n e  
l ine s f o r  a b r i e f p e r iod i n  1 9 7 9 . 

Th e s ec ond s t age began in 1 9 8 3 - 1 9 8 4 w i th th e gradu a l  in­
c re a s e  i n  petro l eum d emand , with a r e covery to 1 6 . 7  MMB / D  by 
1 9 8 7 . Demand fo r pe tro l eum produc t s  a l s o  rose gradua l l y in the 
re s t  of the wo r l d . P r i c e s  dur ing th i s  pe r i od g e n e r a l l y de­
cre a s ed . Dur ing th i s  p e r i od , OPEC had a s ign i f i c an t  p roduc t i on 
s urp l u s , wh ich eventu a l l y  appe ared i n  the marke t . The p r i c e  
c r a s h  i n  1 9 8 6  bad l y  h u r t  exp l o r a t i on and pr oduc t i on i n  t h e  Un i t ed 
S t a te s . OPEC con t i nue s to be a s i gn i f ic an t  f a c to r , who s e  i n f l u ­
ence i s  un l i ke l y  to d im i n i sh soon . Ag a i n , th i s  s e c ond s ta ge , 
1 9 8 3 - 1 9 8 7 , wa s a p e r i o d  o f  unc e r ta inty and vo l at i l i t y . One c an 
hope for pr i c e  s ta b i l i t y  a t  s ome r e a s onab l e  l e ve l ; but no one i s  
wi l l ing to count o n  i t . 

Under the s e  t r y i n g  cond i t i o n s , the p e t ro l e um ( c rude o i l  and 
produc t )  d i s t r i bu t i on s y s tem per formed remark ab l y  we l l . There 
were no s i gn i f i c an t  d i s rupt i o n s  in pe t ro l e um s u pp l y  to any part 
o f  the u . s .  eco nomy dur ing th i s  s e cond s ta ge . 

Dur ing the p e r i o d  from 1 9 7 9  to 1 9 8 8 , ma j or c h an ge s took 
p l a c e in the pe tro l eum supp l y  s y s tem . The s e  ch ange s i n c l u d e d : 

• Re gu l a t i on - - January 1 9 8 1  ma rked the e n d  o f  pr i c e  and 
a l l o c a t i o n  regu l a t i o n s . The s e  r e gu l a t i o n s , wh i ch h ad a 
s tu l t i fy i n g  e f fe c t  on the indu s t ry , r e d u c e d  both the 
bene f i t s  and r i s k s  of compe t i t i o n . Howe ve r , i n  1 9 8 1  
the i ndu s t ry wen t  back to f u l l -bo r e  c ompe t i t i on i n  a 
pe r io d  when demand wa s dropp ing . 

• C rude O i l  Produc t i on and Impor t s  - - Ave r age annu a l  
c rude o i l  produc t i on ros e f rom a l ow o f  8 . 1  MMB / D  i n  
1 9 7 6 t o  a h i gh o f  9 MMB / D  i n  1 9 8 5 , i n  l arge p a r t  b e ­
c au s e  o f  th e g rowth o f  A l a s k an pr oduc t i on . I n  1 9 8 7 ,  i t  
fe l l  t o  8 . 3  MMB / D  and i s  s t i l l  d e c l i n in g . Howe ve r , 
U . S . demand i s  r i s i ng ,  r e s u l t in g  i n  i n c r e a s ed impo r t s  
o f  for e i gn c r ude o i l . 

• C hange i n  P roduc t Mix - - B o th t i gh te n e d  e nvironm en t a l  
regu l a t i on a n d  i nt e r - fue l p r i c e  c ompe t i t i o n  h ave s i g ­
n i f i c a n t l y  changed the m i x  o f  produ c t s  needed to s e rve 
con s ume r s . One ma j or swing h a s  b e e n  a drop o f  ove r 
1 . 7 5 MMB / D  i n  the demand for r e s i du a l  fue l o i l  s i nce 
1 9 7 8 , even though a sma l l  r e c overy i s  p r o j e c ted f o r  the 
future . Th i s  has been rep l a c e d  by n a tu r a l  g a s a nd even 

D-3 



c o a l  i n  s ome c a s e s . I n  c o n t ra s t , th e demand f o r  g a s o ­
l i ne a nd d i s t i l l ate s h a s  r i s e n  b y  0 . 9 MMB / D  s i n c e  1 9 8 3 . 

• Re f i n ing C ap a c i ty - - On e  o f  the mo s t  d r ama t i c  c h a n ge s 
h a s  b e e n  a s ign i f i c an t  reduc t i on i n  c rude o i l  re f i n ing 
c apac i t y  in the Un i ted S t a te s . B e twe e n  1 9 8 1  and 1 9 8 6 , 
ove r 1 0 0  re f i n e r i e s  we re c l o s ed . I n  1 9 8 1 , the i ndus try 
had a r e f i n ing capac i ty o f  mo re than 1 8  MMB / D . Current 
re f i n i n g  c apac i ty is l e s s  th an 1 6  MMB / D , but i n  genera l 
i t  i s  mor e  e f f i c i e n t  and mor e  e c o n om i c a l  c ap a c i ty . B e ­
c au s e  r e f in i ng thr oughput a n d  re f i ne r y  l o c a t i o n  l ar g e l y  
d e t e rm i n e  t h e  moveme nt o f  c rude o i l , the s e  change s h ave 
had a s u b s tant i a l  impact on the d i s tr i bu t i o n  s y s tem and 
i t s  per formanc e . 

• P e tro l eum Tran s por t a t ion and I nve ntory -- D e c l i n i n g  
demand a n d  l ower dome s t i c  produc t io n  a l t e r e d  demand o n  
t h e  U . S .  p i pe l i ne s y s tem . F o r  e x amp l e , t h e  Te xoma and 
S e away p ipe l i n e s  we r e  swi tched from c rude o i l  to g a s . 
A l s o , the dec l ine i n  c rude o i l  pr i c e  a l t e r e d  the e xpec­
tat i o n s  of future p r i c e  improvemen t  and thu s c h anged 
the e c onom i c s  of c a rrying i nventory . A s  a re s u l t , s y s ­
tem inventor i e s  o f  crude o i l  and produ c t  we n t  from a 
h i gh o f  1 , 3 0 0  mi l l i o n  barre l s  to j u s t  be l ow 1 , 0 0 0  
mi l l i on barre l s  in 1 9 8 5 . 

Natu r a l  G a s  

N a tur a l  g a s  p l ay s  a v i t a l ro l e  i n  our e n e rgy d i s tr i bu t i on 
sys t em for two impor t a n t  r e a s o n s . F i r s t , g a s  fu l f i l l s  s ome 2 3  
p e r c e n t  o f  our e n e rgy n e e d s  pr imar i l y  i n  r e s i d e n t i a l  and c omme r ­
c i a l  he a t i ng a n d  i n  i ndu s tr i a l  proce s s ing a n d  e l e c tr i c  g e n e r a ­
t i on . S e cond , d ep e nd i ng on p r i c e  a n d  ava i l ab i l i t y , s ome u s e r s  
swi tch b a c k  a n d  forth b e twe en ga s and re s idua l fue l o i l . Thu s , 
the ab i l i ty o f  the s y s tem to e n s ure g a s  ava i l ab i l i ty i s  v i t a l  to 
ou r economy i n  i t s e l f  but further a f fe c t s  i n c re a s e s  o r  de ­
c re a s e s  i n  the d emand for r e s idua l fue l s . 

Th e ch ang e s  i n  the n a tura l g a s  i n du s tr y  re f l e c t  a s im i l ar 
s upp l y-demand c yc l e  to that e xpe r i e nc e d  i n  the o i l  i ndu s t ry - ­
i . e . , i n c re a s i n g  d emand fo l l owed by a p e r i o d  o f  c on s e rvat i on and 
d im i n i sh e d  d emand . Gas c on s ump t i o n  a t t a ined a h igh o f  n e a r l y  2 2  
tri l l i o n  cubi c fe e t  ( TCF ) in 1 9 7 2 , driven b y  l ow r e gu l a t e d  we l l ­
head pr i ce s . I n  1 9 7 3 , we l lh e a d  p r i c e s ave raged $ 0 . 2 2 p e r  thou­
s and c ub i c  f e e t  ( MCF ) • S uch low pr i c e s l ed t o  a f a l l  i n  prove d  
n a tu r a l g a s  re s erve s , from a lmo s t 3 0 0  TCF i n  1 9 6 7  to abou t 2 0 0  
TCF by 1 9 7 8 . F o l lowing the p a s s age o f  the N a tu r a l G a s  P o l i c y  Act 
( 1 9 7 8 ) , average we l l he ad g a s  p r i c e s reached $ 2  p e r  MCF i n  1 9 8 1  

and $ 2 . 5 0  i n  1 9 8 2 , wh i l e p r i c e s o f  s ome d e r e gu l a t e d  c a t e gor i e s  o f  
g a s  r a n  up t o  $ 1 0  per MCF a t  the t ime . Ave r a ge U . S .  c o n s ume r g a s  
pr i c e s  pe aked i n  1 9 8 4  a t  $ 4 . 8 5 per MCF , whe n  we l lh e a d  p r i c e s 
peaked a t  $ 2 . 6 6  per MCF . 

Natur a l  g a s  c o n s umpt i o n  dec l i ne d  dur i n g  the l a te 1 9 7 0 s  and 
e a r l y  1 9 8 0 s , r e ach i ng a l ow of about 1 6  TCF i n  1 9 8 6 . P ipe l i ne s  
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and o th e r  d i s tr ibut i o n  fac i l i t i e s  bec ame s i gn i f i c a n t l y  unde r ­
ut i l i z e d . A l s o , d e c re a s ing demand re s u l te d  i n  a s ub s t an t i a l  
surp l u s  o f  dome s t i c  produc t i on capac i ty { th e  s o - c a l l e d  " g a s  
bubb l e " ) . Compe t i t i o n  r e s u l ted i n  g a s  pr i c e s f a l l ing be low 
regu l a tory c e i l i n g s . D emand for natur a l  gas h a s  i n c r e a s e d  i n 
recent yea r s . I n  1 9 8 7 , n atur a l  ga s c on s umpt i o n  ro s e  1 TCF and i t  
appear s t o  h ave e x c e eded 1 8  TCF in 1 9 8 8 . 

The s e  undu l a t i o n s  i n  s upply and deman d put a s tr a i n  on the 
d i s tr ibu t i o n  s y s t em . I n  add i t ion , the pro b l ems a s s oc i a t e d  w i th 
the s e  change s we re gre a t ly aggravated by c on t i nu e d  t i gh t  regu l a ­
t i o n  b y  t h e  fe d e r a l gove rnme nt . Unt i l  1 9 7 8 , th e ove r a l l  e f f e c t  
o f  th i s  regu l at i o n  wa s to ho ld g a s  pr i c e s  a t  a r t i f i c i a l l y l ow 
leve l s  th a t  d i d  n o t  s uppo r t  e xp lo r a t ion and rep l aceme n t  o f  g a s  
re s e rve s . To a t t emp t corre c t i on , the governmen t  pha s e d  through a 
ser i e s  o f  regul a t i o n s  th a t  h ave moved the g a s  i nd u s try c l o s e r  to 
a c ompe t it i ve , mark e t - o r i e n t e d  bu s i ne s s . H owe ve r , th i s  t r an s i ­
t i on h a s  been p a i n fu l  for the i ndu s try . Th e t r an s i t i o n  c o n t i nued 
i n  1 9 8 8 ;  bu t mo s t  ma j or prob l ems we re b e i ng r e s o lved and mo s t  
produce r s  had s ome improved acce s s  t o  th e mark e t  o n  c ompe t i t ive 
te rm s . 

I n  add i t i o n  to the fede r a l  gove rnme n t , s ta te agenc i e s  s uch 
a s  pub l i c  u t i l i ty c ommi s s i o n s  c ont inued to be dom i n an t  i n  natur a l  
ga s and o th e r  e n e rgy matte r s . The u t i l i ty c omm i s s i o n s  t e s t i fy in 
fede r a l  rate c a s e  h e a r i ng s , review the f l ow- through of c o s t s  on 
new s upp l i e s of n a tu r a l g a s , and s urve y the s u pp l i e s  o f  n a t u ra l  
gas moving t o  the end-u s e r . Cons e quent l y , the l o c a l  d i s t r ibut ion 
compan i e s  ( LDC s ) and i n te r s ta te p ipe l i ne c ompa n i e s c o n t i nu e  to be 
s e n s i t ive t o  the a c t i on s  and n e e d s  of not only s t a t e  u t i l i ty 
agenc i e s  but a l s o  s t ate and mun i c i pa l envi ronme n t a l , a r c h ae o l o g i ­
c a l , l and u s e , a n d  o t h e r  agenc i e s . 

I t  i s  notab l e  that throughout the turmo i l  o f  the p a s t  1 0  
ye ar s , a mo s t  c r ed i tab l e  j ob wa s done i n  t r an smi t t i n g  ga s to 
e nd-u s er s , part i c u l a r l y  to pre ferred u s e r s  s uch as re s i d e n c e s ,  
ho s p i t a l s ,  s choo l s , and other pub l i c i n s t i tut io n s . An impo r ta n t  
l e s s o n  eme r ge s from th i s  e xpe r i e n c e . The r e  i s  no pe r fe c t  s y s t em ,  
but i t  i s  c l e ar that the s upp l y  s t r e am func t i o n s  mo re e f fe c t i ve l y  
whe n the i n c e n t i ve s  o f  the f r e e  marke t a r e  i n  p l a y . 

THE S UPPLY SYS TEM UNDER NORMAL COND I T IONS 

One mu s t  r e c ogn i z e  that the rap i d  change s in the o i l  i ndu s ­
try ove r th e p a s t d e c ad e  re f l e c t  the c o n t i n u i n g  bu s i n e s s  e nv i ron­
men t  for th e s upp ly s y s tem . The s uc c e s s fu l  s up p l y  p e r f o rman c e  
i s  c l e ar te s t imony t o  t h e  r e s po n s e  capabi l i ty and adaptab i l i t y  o f  
t h e  s y s tem . A s  p a r t  o f  th i s  s tudy , the N P C  a l s o  e x am i n e d  t h e  
ab i l i ty o f  the s y s tem to h and l e  i ndu s try growth through 1 9 9 2 . 

To e x am i n e  futur e s upp l y  capab i l i t y , the s tudy u s e d  the 
Dep artme nt o f  E n e r gy ( DOE ) fore c a s t for 1 9 9 2 , as shown in 
Tab l e  1 .  I t  i s  i n t e r e s t ing to note th a t  1 9 9 2  deman d s  for c rude 
o i l  and petro l e um p rodu c t s  are not pro j e c ted t o  r e ach the 
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TABLE 1 

U . S .  OIL AND GAS DEMAND AND SUPPLY* 

Oil Demand 

Gasoline 

Dis til late 

Res idual Fuel 

Others§ 

Total Oi l Demand 

Oil Supply 

Crude Petroleum 

Crude Imports! 

Product Imports 

Other** 

Total Oil Supply 

Gas Demand 

Res idential 

Commercial 

Industrial 

Electric Uti l i ty 

Subtotal 

Lease and Plant Fue l 

Pipel ine Fuel 

Total Gas Demand§§ 

Gas Supply 

Dry Gas Production 

Net Imports 

Unaccounted/ Inventory 

Total Gas Supply§§ 

Actua l 

1979 

(Thousands 

7 , 034 

3 , 3 l l  

2 , 826 

5 , 3 4 2  

18 , 5 13 

(Thousands 

8 , 552 

6 , 519 

1 , 9 3 7  

1 , 505 

18 , 5 13 

Actual 

1987 

of Barre l s  

7 , 206 

2 , 9 76 

1 , 264 

5 , 2 19 

16 , 665 

of Barre l s  

8 , 349 

4 , 6 74 

2 , 004 

1 , 638 

16 , 665 

(Bi l l ion Cub ic 

4 , 958 4 , 302 

2, 770 2 , 39 2  

6 , 807 5 , 8 2 7  

3 , 462 2 , 8 1 4  

1 7 , 997 1 5 , 3 3 5  

1 , 486 1 , 03 3  

600 5 1 7  

20 , 084 16 , 885 

(Bill ion Cubic 

19 , 443 

1 , 2 49 

�) 
2 0 , 084 

16 , 29 5  

9 8 7  

( 39 7 )  

16 , 885 

Proj ected 

1 9 9 2  

p e r  Day ) 

7 , 330 

3 , 44 0  

1 , 470 

5 , 480 

1 7 , 720 

per Day ) 

6 , 870 

7 , 060 

2 , 300 

1 , 4 90 

1 7 , 720 

Feet ) 

4 , 597 

2 , 6 7 2  

6 , 420 

3 , 2 2 8  

1 6 , 9 1 7  

956 

5 2 7  

1 8 , 400 

Fee t )  

1 7 , 2 80 

1 , 610 

�) 
1 8 , 4 00 

*Data and forecast from DOE Energy Information Adminis trat ion . 

§ Includes LPG , j et fue l , keros ine , lubes , and other products . 

! Inc ludes the Strategic Petroleum Reserve . 

**LPG production , inventory flux , process gain , and other , less 

exports . 

§§Totals may not equal the sum of components due to independent 

rounding . 
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peak-ye ar 1 9 7 9  requ i r emen t s . Future d emand s we re e x am i n e d  i n  
tota l a n d  by P e tro l eum Admin i s tr a t ion f o r  D e f e n s e  D i s t r i c t  ( PADD ) 
to i d e n t i fy the are a s  o f  pr i nc i pa l  ch ange such a s  an i n c r e a s e  i n  
fore ign crude o i l  t o  PADD I I  ( th e  Midwe s t )  a n d  i n c re a s e d  tanker 
de l ive r i e s i n  th e U . S . Gu l f .  

I n  th i s  vo l ume , many energy s ta t i s t i c s  a r e  c omp i led on a 
PADD b a s i s . Th e f ive PADD s , shown in F i gu r e  1 ,  a r e  c o n s i s tent 
with the fo l l owing broad geograph i c  r e g i on s : 

• PADD I - E a s t  C o a s t  
e PADD I I  - Midwe s t  
• PADD I I I  - U . S . Gu l f  Co a s t  
e PADD IV - Rocky Moun t a i n  
• PADD V - We s t  C o a s t . 
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ARIZONA NEW MEXICO 

Figure 1 .  Petroleum Administration for Defense Districts (PADDs) . 

G a s  s upply and demand d a t a  are a l s o  pre s e nt e d  i n  T ab l e  1 .  
Ga s demand i n  the Lowe r - 4 8  S ta te s  i s  pro j ec t e d  by the E n ergy 
I n forma t i on Adm i n i s tr a t ion ( E IA )  to i n c re a s e  to 1 8 . 4  t r i l l i o n  
cub i c  f e e t  ( TCF ) per y e a r  b y  1 9 9 2 , an i n c r e a s e  o f  1 . 5  T C F  from 
1 9 8 7 . Th i s  pro j ec te d  r at e  for 1 9 9 2  is s t i l l  about 1 . 7  TCF be l ow 
th e actua l demand i n  1 9 7 9 . Ove ra l l , th i s  i nd i c a t e s s urp l u s 
c apac i ty in mo s t  o f  the tran s po r t a t i o n  s y s tem . I n  add i t io n , in­
cre a s ed tran smi s s ion fa c i l i t i e s  to s e rve the Northe a s t  and C a l i ­
forn i a  have been propo s e d  and are awa i t i ng r e gu l a to ry approva l . 
Add i t io n s  to current capac i t y  h ave a l s o  b e e n  propo s ed to s erve 
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the F l or ida marke t s . I f  the s e  propo s a l s f o r  c ap a c i ty a dd i t i o n s  
a r e  approved , the r e  wi l l  c l e a r l y  be adequ a t e  n a tu r a l  g a s  t r an s ­
mi s s ion c apac i ty t o  fu l ly cover e xpected demand through 1 9 9 2 . 

Th i s  s tudy e xami ned many a s pe c t s  o f  th e s upp l y  s ys t em . They 
i nc lude d the g a the r i ng of crude o i l  and i t s  d i s t r ibu t i o n  t o  r e f in­
e r i e s by p i p e l ine , b arge , and o c e a n  tank e r  and the d i s t r i bu t io n 
o f produ c t  f r om re f i ne r i e s to con sume r s  b y  p i pe l in e , b a r ge , t a nk 
truck , and r a i l  t ank c ar . Movemen t  o f  p r oduc t f r om f o r e i gn 
sour c e s through the d i s tr ibut ion s y s tem wa s a l s o  r e v iewed . 

F i na l ly , the changing supp ly n e e d s  o f  1 9 9 2  we re c omp a r e d  
w i t h  a n t i c i p a t e d  s upp l y  a n d  t r a n s po r t a t i o n  c ap a c i ty . The s up p l y  
sys tem appe a r s  t o  h ave amp l e  c apac i ty and f l e x ib i l i t y  to h a nd l e  
pro j ec t e d  growth in d emand through 1 9 9 2 . 

THE SUPPLY S Y S TEM UNDER S TRE S S  

S at i s f ie d  tha t  the s y s tem cou l d  hand l e  d i s t r ibut i o n  e x ­
ped i t i ou s l y under norma l growth c o nd i t i on s , t h e  N P C  c o n s i d e r e d  
t h e  p o s s ib i l i ty o f  a var i e ty o f  s udden and s eve r e  c r i s e s . I n  
other wo r d s , the Counc i l  s ought t o  e x am i n e  the c apabi l i ty o f  the 
u . s . d i s tr ibu t ion s y s tem to cope with unu s u a l and une xpe c t e d  
s t re s s . 

I t  i s  impo r t a n t  to men t i on that even under typ i c a l  c o nd i ­
t i on s , the s y s t em r e s ponds t o  a con s t an t  s t r e am o f  m i n o r  s t re s s  
such a s  r e f i n ing down - t ime , mi s s e d  p i p e l i ne de l ive r i e s ,  un­
expe c t e d  change s i n  we a the r , swings i n  s a l e s , and the l ik e . 
Occ a s iona l l y ,  the s y s tem i s  f a c e d  w i th mor e  s e r i o u s  s t re s s  c o n ­
d i t i o n s . A d e g r e e  o f  s tr e s s  i s  norm a l  i n  the i ndu s try , but f ew 
s t re s s  s i tu a t i o n s  re s u l t  i n  s e r ious s upp l y  prob l em s . I n  f a c t , 
the c o n s ume r r a r e ly f e e l s  the impac t .  The s y s tem c a n  r e s pond 
l i k e  a huge s hock ab s orber to change s i n  demand o r  s upp l y , 
b e c au s e  o f  a bu i l t- i n l eve l o f  inventory i n  s to rage , c o n s i de r a b l e  
pr oduc t i n  t r a n s i t , a n d  o f  cour s e  t h e  a b i l i ty to move t o  
a l t e rn a t ive s ou rc e s  o f  s upp l y . The s e  f e a ture s work to g ive the 
sys tem its remark ab l e  re s i l ience and f l e x i b i l i ty .  

The purpo s e , then , b e c ame to t e s t  the s upp ly s y s t em under 
cond i t i o n s  of s eve r e  o r  abnorma l s t re s s . To do s o , s i x s tre s s  
s ce n a r i o s  wer e  d e s i g n e d  to r igorou s l y  t e s t  the s y s tem ' s c apac i ty 
to adapt to s u dd e n  and demand i n g  ch ange s i n  s upp l y  r equ i reme n t s . 
The s e  wer e : 

1 .  O i l  Imp o r t  D i s rup t i o n  ( in i t i a t i n g  a n  S P R  d r awdown ) 
2 .  C o lde r-Than-Norma l We a th e r 
3 .  C an ad i an G a s  Import D i s rupt i o n  
4 .  P rodu c t  P ipe l i ne D i s rupt i on ( PADD I I I  to PADD I I )  
5 .  TAP S D i s ruption 
6 .  C an ad i an Crude O i l  Import D i s rup t i on . 

For e ac h  o f  the s e  s c en a r i o s , a c r i t i c a l  eva l u a t i o n  wa s made o f  
the s y s tem ' s  a b i l i ty t o  cope . Th i s  i n c luded c a r e fu l ly d e ve l oped 
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a l te rn a t ive way s to p rovide the c rude o i l , produc t ,  or n a tu r a l  
ga s t o  overcome t h e  c r i s i s  s i tuat ion . E a c h  s c e n a r i o  i s  br i e f ly 
de s c r ibed b e l ow , a l ong w i th sugge s t i o n s  a s  to how the i ndu s t ry 
cou l d  e f f e c t i ve l y h a nd l e  the s i tu a t i o n . 

S c enar io 1 :  O i l  Impo r t  D i s r up t i o n  

Th i s  s ce n a r i o  te s t s  t h e  s y s tem ' s  ab i l i t y  to h and l e  a 9 0 -day 
di s rupt i on in fore ign c rude o i l and produc t impor t s , t o t a l ing 3 
MMB / D  i n  1 9 8 7  and 4 . 5  MMB / D  in 1 9 9 2 ,  a s  ou t l i n e d  i n  T ab l e  2 .  

The c apac i ty o f  the S tr a t e g i c  P e t ro l eum Re s erve and the 
enormou s  f l ex ib i l i t y  of the i nven tory and s upp l y  s y s tem are 
adequate to ove rcome even such an e x t e n s ive l o s s  o f  c rude o i l . 
The produc t l o s s  c o u l d  be made up from both dome s t i c  and for e i gn 
re f i n e r i e s . 

As the s c enar i o  i s  d e s igned , the c rude o i l  l o s s wou l d  vary 
by r e g i o n . The mo s t  s e r io u s  s upp ly prob l em wou l d  occur on the 
E a s t  Co a s t  ( PAD D I ) . Howeve r , c rude o i l  and produc t c an b e  
sh i f te d  to me e t  the s e  n e e d s . F r e e -market t r ad i n g  i s  v i t a l  to t h e  
e f f i c i e n t  d i s tr ibut i o n  o f  S P R  o i l . 

TABLE 2 

S TRE S S  S C ENARI O  1 
AS SUMED IMPORT REDUC T I ONS 

( Thou s and s of B arre l s  p e r  D ay )  

1 9 8 7  

C rude O i l  P roduc t T o t a l  

PADD I 5 1 0  4 2 0  9 3 0 
PADD I I  2 7 0  2 7 0  
PADD I I I  1 , 4 5 0  2 1 0  1 , 6 6 0  
PADD v 1 4 0 1 4 0  

Tota l 2 , 3 7 0  6 3 0  3 , 0 0 0 

1 9 9 2  

C rude O i l  P roduc t To t a l  

PADD I 7 6 5  6 3 0  1 , 3 9 5  
PADD I I  4 0 5  4 0 5  
PADD I I I  2 , 1 7 5  3 1 5  2 , 4 9 0  
PADD v 2 1 0  2 1 0 

Tot a l  3 , 5 5 5  9 4 5  4 , 5 0 0  
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I n  br i e f ,  the c omb i n a t ion o f  S P R  inventory b a c k -up a nd t h e  
ab i l i t y  o f  the s y s tem to s h i f t  produc t from o t h e r  p a r t s  o f  t h e  
sys t em pe rm i t  c o p i ng w i th e v e n  such l arge crud e  o i l  l o s s e s . 

S c e n a r i o  2 :  Co l d e r - Th an-Norma l We ather 

Th i s  s c e n a r i o  e x am i n e s how the s upp l y  s y s tem might cope wi th 
an unu s u a l l y  s eve r e  w i n t e r  w i th tempe r a ture s ave r a g i ng e i the r 1 0  
p e r c e n t  c o l d e r  than norma l for 9 0  days o r  2 0  p e r c e n t  c o l d e r  than 
norma l for 3 0  days throughout th e n a t i on . Wh i l e  we have expe r i ­
e n c e d  o n e  o r  t h e  o th e r  o f  the s e  cond i t i o n s  o n  ave r age o n c e  i n  
eve ry f ive ye a r s , th e s e  c o nd i t ion s have n o t  be en s i gn i f i c an t l y  
e x c e eded i n  t h e  l a s t  5 0  ye a r s . 

B o th o f  the s e  c o nd i t io n s  c o u l d  b e  h and l e d  by a c omb i n a t i on 
o f  i nve n tory d r awdown s and a var i e ty o f  r e s u pp ly a l t e r n a t ive s . 
Th i s  s o lu t ion wou l d  h o l d  both today and for the demand pro j e c ted 
for 1 9 9 2 . Th e po i n t  of h e av i e s t  s tre s s  i n  th i s  s c en a r i o  is the 
d e l ive r ab i l i ty o f  n a tu r a l g a s  to the E a s t  C o a s t , w i th the area o f  
gre a t e s t  c o n c e r n  be i n g  New E ng l and . I n  tha t ar e a , s ome d ua l - fu e l 
bo i l e r s  wou ld s h i f t  f rom ga s to o i l . C o n s t ru c t i on p ro j e c t s  h ave 
been propo s ed , howe ve r , to e l im i n a t e  n a tu r a l g a s  p ipe l i ne c a p a ­
c i ty bo t t l e n e ck s . 

I n s ho r t , the c u r r e n t  s upp ly s y s t em wi th the impro vemen t s  
now i n  progre s s  i s  fu l ly c apab l e  o f  h and l ing t h e  s eve r e s t  we a th e r  
c ond i t ions we h ave e xpe r i enced i n  o v e r  5 0  ye a r s . 

S c e n a r i o  3 :  C a n a d i an G a s  Impo rt D i s rup t io n  

Th i s  s c e n a r i o  a n a ly z e s  the e f f e c t s  o f  a 5 0  p e r c e n t  l os s  i n  
ga s impo r t s  f o r  t h e  month o f  Janu ary a t  e a ch o f  th e f ive e ntry 
p o i n t s  be twe e n  C anada and the Un i te d  S ta t e s . The a s s ume d  reduc­
t io n s  for purpo s e s  of th i s  s c enar i o  a r e  abou t  2 . 3  b i l l i o n  c u b i c  
f e e t  pe r day , a s  de t a i l e d  i n  Tab l e  3 .  

TABLE 3 

S TRE S S  SCENARI O  3 
D I S RUPT I ON I N  CANAD I AN GAS I MPORT S  

( Mi l l i o n s  o f  Cub i c  F e e t  pe r D ay )  

PADD I ( New Eng l and ) 
PAD D  I ( M i d -At l a n t i c ) 
PADD I I  
PADD I V  
PADD V ( We s t  C o a s t )  

T o t a l  
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A s s umed G a s  Redu c t i o n  

2 5  
1 0 0  
4 1 0  
5 5 5  

1 , 2 3 5  

2 , 3 2 5  



Th i s  g a s  l o s s  wou l d  be me t by c a l l ing upon the b u i l t - i n  
c u s h i o n  and f l e x i b i l i t y  i n  the s y s tem . F i r s t , the s y s tem i nven­
tory wou l d  b e  t appe d to me e t  a l a rge pe r c e ntage of the s h o r t fa l l . 
S e c ond , s ome fue l s w i t ch ing wo u l d  take p l a c e  i n  the E a s t  C o a s t  
indu s t r i a l  and e l e c t r i c  u t i l i ty s e c to r s , pr imar i l y b y  d r aw i n g  o n  
ava i l a b l e  i nve n to r i e s  o f  re s idua l fue l o i l . 

I n  b r i e f , the s y s tem cou l d  we a th e r  the l o s s  o f  � 0  pe r c e n t  o f  
the ga s norma l ly impo rted from Canada for 3 0  days w i thout s i g ­
ni f i c a n t  d i f f i c u l ty . Howeve r , t h e  Canad i an n a tu r a l  ga s s h u t - o f f  
s c e n a r i o  may po s e  a t empo rary prob l em for the We s t  C o a s t  i f  s u f­
fic i e n t  natura l ga s i s  not i n  s torage a t  th e t ime o f  the s h u t ­
o f f . Th i s  s c en a r i o , th e r e fore , empha s i z e s  the impo r t a n t  ro l e  o f  
s e a s ona l g a s  s to r age i n  me e t i n g  abnorma l demand s . 

S ce n a r i o  4 :  Produc t P i pe l i n e  D i s rup t i o n  ( PADD I I I  to PADD I I )  

Th i s  s c e n a r i o  te s t s  supp l y  s y s tem c apab i l i ty to re s pond to a 
ma j or d i s rupt i on i n  a produc t s  pipe l i n e  f l ow . F o r  t he purpo s e s  
o f  th i s  s tudy , the NPC exam i n e d  the c o n s equ e n c e s o f  E x p l o r e r  
p ipe l in e  b e ing s hut down f o r  3 0  days . Th i s  p i p e l i ne d e l ive r s  
about 3 6 0  thou s and b a r re l s  p e r  day ( MB / D )  t o  t h e  M i dwe s t  
( PADD I I )  from the U . S .  Gu l f  Co a s t  are a ( PADD I I I ) . Th i s  i s  an 
important produc t supp l y  for a h i gh - c o n s ump t i o n  a r e a . Th i s  
s c ena r i o  repre s e n t s  an un l ik e l y  s tre s s  cond i t i o n , b e c au s e  produ c t  
pipe l i ne s are repa i r e d  qu i c k l y ; norma l l y o n l y  a f e w  d ay s  o f  d own 
t ime wou ld be exp e c t ed for a p ipe l i ne prob l em . 

Ava i l ab l e  inventory i s  u s u a l l y  adequ a te to c over th i s  
a s sumed product l o s s . The a s s umed l o s s o f  p i p e l i n e  d e l iver i e s 
for 3 0  days wou l d  amoun t  to about 1 0 . 8  mi l l ion b a r re l s : rough l y  
equ i va l ent t o  t h r e e  d ay ' s  supp ly . Th i s  i s  l e s s than t h e  amoun t  
o f  inventory typ i c a l l y  ava i l ab l e  a bove m i n imum ope r a t ing i nve n ­
tory l e ve l s  in th i s  a r e a , a s  shown i n  Tab l e  4 .  I n  add i t ion t o  
drawing inventor i e s , a numb er o f  a l te rna t i ve me a n s  e x i s t  t o  

TABLE 4 

PADD I I  
AVAI LABLE SYS TEM INVENTORY 

Pr imary I nventory 
S e c ondary ( j obb e r s , e t c . ) 
Te r t i ary ( c on s ume rs ) 

( Days Supp l y )  

G a s o l in e  

4 
4 
6 

1 4  

* 
ABOVE MIN I MUM 

D i s t i l l a te 

1 
3 

2 1  

2 5  

J e t Fu e l  

8 

6 

1 4 

* B a s e d  o n  March 3 1 , 1 9 8 8  data and me thodo l ogy ou t l i n e d  i n  
Vo l ume IV o f  th i s  report , P e t ro l eum I nventor i e s a n d  S to r age . 
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incre a s e  pro du c t  s upp l y , inc luding i n c re a s e d  re f i n i n g  r u n s , u s e  
o f  s pare c ap a c i ty i n  o ther p i pe l i ne s , a n d  reduced s h i pme n t s  o f 
produ c t  out o f  the a r e a  to r e g i o n s  that c a n  r e c e i ve produc t from 
other s ou rc e s .  

I n  s ummary , the l o s s o f  a s i n g l e  p ipe l i ne i nto the M i dwe s t  
for a 3 0 - day p e r i od c ou ld b e  h andled b y  a c omb i n a t ion o f  n o rma l 
i ndu s try ope r a t i n g  prac t i ce s . 

Scenar i o  5 :  TAP S  D i s rupt i on 

Th i s  s c enar i o  e x amine s the shutdown o f  de l ive r ie s  from the 
Tra n s -A l a s ka P i p e l i n e  S y s tem for 3 0  days . TAP S i s  the l ar ge s t  
throughput c rude o i l  p i pe l ine i n  the Un i te d  S ta te s , c a r r y i n g  an 
aver age of about 2 MMB / D  for tran s s h ipme n t  to the We s t  C o a s t , 
Gul f Co a s t ,  the V i r g i n  I s l ands , and H awa i i . Th i s  c on s t i tu te s  
about 1 5  pe r c e n t  o f  the t o t a l  u . s .  c rude o i l demand . 

The l o s s o f  2 mi l l ion barre l s  o f  produc t io n  i s  a ma j o r 
d i s rupt ion even i n  the wor ld marke t ; the l o s s  o f  2 mi l l i o n  
barre l s  o f  A l a s ka n  c rude o i l  i s  p a rt i c u l a r l y  d i f f ic u l t  b e c a u s e  
mo s t  o f  the c rude o i l  i s  c on s ume d o n  the We s t  Co a s t , remo te f r om 
other ma j o r c rude o i l  l og i s t i c s  s y s tems . G iven c u r r e n t  l eve l s  o f  
wor l dwide inve ntor ie s and surp l u s  fore i gn p roduc t i on c ap a c i ty , 
a c qu i s i t i on o f  rep l a c ement s upp ly for the We s t  C o a s t  s h ou l d  not 
be a ma j or ob s tac l e ; the prob l em is to ma i n t a i n  c ont i nu i ty o f  
s upp l y  un t i l rep l a c ement c rude o i l  s upp l y  c a n  b e  de l i ve r e d . 

Rep l aceme n t  o f  the E a s t -o f-Rock i e s  s upp l y  po s e s  no m a j or 
prob l em , but the s i tu a t ion on the We s t  C o a s t  wou l d  be more 
d i f f i c u l t . The We s t  C o a s t crude o i l  l o s s  c o u l d  b e  managed by a 
c omb in a t ion o f  me a s ur e s ,  i n c luding : d r awdown o f  i nventor i e s , 
d ive r s i o n  o f  s h i p s  c a rry i ng A l a s k a n  crude o i l  from the i r  i n t e nded 
de s t i n a t i on s , and i nc re a s ing impo r t s  o f  c rude o i l and p roduc t . 

Thu s , wh i l e  the d i s rupt ion o f  TAP S wou l d  re s u l t  i n  h i ghe r  
c o s t  t o  the marke tp l ac e , e s s e n t i a l  supp l y  ne e d s  wou l d  b e  me t ,  
a s s uming norma l wor l d  c rude o i l  s upp ly ava i l a b i l i ty ,  e s pec i a l ly 
in a current d i s rupt i on . Howeve r , the l o s s  o f  TAP S s upp l y  for 3 0  
day s in 1 9 9 2  cou l d  po s e  a s ub s tant i a l l y  more s er i o u s  prob l em , 
wh i ch wou l d  b e  fe l t  by We s t  Coa s t  con s ume r s  for s eve r a l  we e k s . 
The We s t  Coa s t  re - s upp l y  prob l em wi l l  become mor e  d i f f i c u l t  i n  
l a t e r  ye a r s  a s  pro j e c te d  A l a s k an produc t i o n  drop s and We s t  C o a s t  
con s umpt io n  i n c re a s e s ,  l e aving s i gni f ic a n t l y  l e s s  o i l  i n  t r an s i t  
t o  provide cont i nu i ty i n  the e a r l y  d a y s  o f  the c u t - o f f . 

S ce n a r i o  6 :  C a n ad i an Crude O i l  Import D i s r up t i o n  

T h e  f i n a l  s tr e s s s c enar i o  te s t s  opt i o n s  a va i l ab l e  i n  c a s e  o f  
a 3 0 - day d i s rupt i on o f  Canad i an c rude o i l  impo r t s  de l i ve r e d  v i a  
I n t e r - P rovi n c i a l  p ipe l ine . Th i s  wou l d  re s u l t  i n  a 5 0 0  MB / D  c rude 
o i l  l o s s i n  the Upper Midwe s t . 

Supp l y  to c over a 3 0 -d ay Canad i a n  c rude o i l  d i s rup t i on i s  
norma l ly ava i l ab l e  from p r imary c rud e o i l  i nventor i e s i n  the 
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Midwe s t  and Gu l f  C o a s t . P i p e l ine c apac i t y  to move the crude o i l  
to the a f fe c te d  a re a s  i s  a l s o  av a i l ab l e . I nve n to r i e s wou l d  be 
rep l e n i shed w i th i n c r e a s e d  non - C a n ad i a n  impo r t s  l ater i n  the 
s t re s s  r e spon s e  cyc l e . Th e s y s tem a l s o r e t a i n s  the f l e x ib i l i ty 
to s upply s i gn i f ic a nt vo l ume s o f  f in i shed pro duc t i nto the 
a f fe c t e d  are a s . By 1 9 9 2 , pro j ec ted growth in re f i n e r y  c rude o i l  
demand wi l l  make r e p l a c emen t o f  the C an ad i a n  vo l ume i n  k i nd more 
d i f f i c u l t . I nc r eme n t a l product supp l y  and produ c t  inve ntory d r aw 
wou l d  be requ i r e d  to b r idge a 3 0 -day l o s s o f  C an ad i a n  c rude o i l . 

F o r  mo s t  o f  the M i dwe s t , the l o s t C anad i an c rude o i l  cou l d  
be rep l a c ed qu i ck l y e x c ept f o r  the Twi n C i t i e s  a r e a . 

Summary 

D e s i gn i ng and e x am i n ing the s e  s i x s c enar i o s  h a s  s erved to 
h i gh l igh t  s ome impo r t a n t  fac tors abou t our s u pp l y  s y s t em : 

• The s ys t em i s  very r e s i l i e nt and f l e x i b l e , pe rm i t t i ng 
i t  t o  ad j u s t  to and re s o lve a wide r ange o f  s t re s s  
s i tu a t i o n s . 

• Th i s  f l e x ib i l i t y  and adaptab i l i ty depend h e avi l y  o n  
bu i l t - i n  i nvento r i e s th a t  occur a t  k e y  p o i n t s  i n  t h e  
s y s t em , and on t h e  s y s tem ' s  gre a t  c a p a c i t y  to obta i n  
crude o i l , product , o r  natu r a l  g a s  f r om a l t e r n a t ive 
s upp l y  s ou r ce s . 

• The i n t e r c on ne c tabi l i t y  o f  the ind i v i du a l  par t s  o f  the 
s y s t em p e rm i t s  s h i ft ing and d ive r t i n g  p roduc t f rom many 
s ourc e s  to vi rtua l l y any po i n t  o f  u l t ima te c on s umpt i o n . 
In th i s  s e n s e , the U . S .  and wor l dw i d e  p e t ro l eum d i s ­
tr ibut i o n  n e two r k s  a r e  the mo s t  wide s p r e a d  o f  any 
l og i s t i c  s y s tems i n  the wor ld . 

I t  i s  impor t ant t o  r e cogn i z e that the s e  s t re s s  s c e n a r io s e x amined 
the abi l i ty of the s y s tem to move crude o i l , produc t , and ga s in 
abnorma l cond i t ion s . I n  a l l  the s c e n a r i o s , s upp l y  wa s e xp e c ted 
to be ava i l ab l e  i n  the s y s t em . Obv i ou s l y , the s y s t em c ou l d  no t 
r e s o l ve s i tu a t i o n s  i n  wh ich there wa s not a d e qu a t e  s upply ava i l ­
ab l e  to t h e  s y s t em . I n  th i s  r e s pe c t , the S tr a t e t i c  P e t ro l e um 
Re s e rve prov ide s a n  impo rtant s ource o f  po t e n t i a l  s upp l y , i f  
requ i r ed . 

F i n a l ly , the s tudy h a s  made i t  c l e a r  t h a t  e c onom i c s  a nd the 
fre e mark e t  dr ive th i s  s y s tem . It is a s imp l e  but pro found con­
cept : as s upp l y  shor tage s deve l op , pr ic e s  r i s e , e n cour a g i ng a 
sh i f t to r e b a l ance the d i s po s i t i o n  o f  crude o i l , produ c t , o r  
n atu r a l  g a s . Whe n  a r t i f i c i a l  c on s tr a i n t s  a r e  p l ac e d  o n  the 
s y s t em , th e n a tu r a l  b a l anc ing , s e l f - c o r re c t i n g  pro c e s s  doe s n o t  
wo rk . 

S i nce the e n d  o f  Wo r l d  War I I , no s e r i o u s  p e tro l e um s ho r t ­
age s have o c c u r r e d  a t  t h e  con s ume r l e ve l e x c e p t  g a s o l i ne l i n e s 
and natura l g a s  cur t a i lment s i n  the e r a  o f  pr i c e  a nd a l l oc at i o n  
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contro l s . I n  r e c e n t  y e a r s , howeve r , th e r e  h a ve been s i tu a t i o n s  
whe re t h e  market f e l t  part i c u l ar ly h e avy pre s s ur e  b e c au s e  o f  
abnorma l cond i t i on s . Th e se inc l uded : 

• Motor g a s o l i n e  s upp ly t i ghtne s s  i n  the s umme r  o f  1 9 8 8  
• The fue l - sw i tch ing ep i s ode o f  1 9 8 6  
• The Sou thwe s t  free z e -up o f  1 9 8 3 . 

Wh i l e  the s e  eve n t s  had th e i r  econom i c  c o s t  and produ c e d  a h i gh 
l eve l o f  d i s c om fo r t  for o i l  and g a s  c ompa n i e s , they d id n o t  p rove 
in any way d i s rupt ive -- convinc ing te s t imony to the f l e x ib i l i t y  
a n d  adaptab i l i t y  o f  our s upp l y  s y s tem . 
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TH E SYSTE M UND E R  STRESS 
MARCH 1 989 TAN KER ACC I D ENT 

C R U D E  OIL S U P P LY RESPONSE 

On March 24, 1 989 , a tanker ran aground i n  P rince Wi l l iam Sound. For almost two weeks sh ipments of oi l from Alaska 
were disrupted , causing product ion i n  the North Slope to be shut i n .  

Whi le national attention was focused on  t he  trag ic events i n  P ri nce Wi l l iam Sou nd ,  petro leum suppl iers ,  particu larly 
those on the West Coast , i mmediate ly began rebalanci ng the i r  systems with  crude o i l  and refi ned products from 
i nventories, as we l l  as shipments from other  parts of the nation and overseas. 

These charts i l lustrate how the crude o i l  system was brought back i nto balance on the West Coast :  

- Product ion o f  Alaskan crude o i l  decl i ned an  average o f  250 thousand barre ls per day (MB/D) i n  March 1 989. 
- The i m mediate psycho log ical i mpact of the lost supply as we l l  as the uncertainty of how long the disruption  
wou ld last caused the spot price of  Alaskan North S lope (ANS) crude oi l to  rise precipitously. 
- The higher  prices attracted fore ign cargoes of crude oi l ;  the Apri l  import level was twice the March level .  
- At the same time,  ANS cargoes i n  transit to the Gu lf Coast were diverted back to West Coast refineries. 
- These moves were supplemented by a slight decl ine in on- land crude oi l stocks duri ng Apri l .  
- The adjustments overcompensated somewhat ,  and  on- land stocks i ncreased in  May. 
- By Ju ly crude oil prices had returned to thei r pre-shock level .  

Although these charts focus on the west of the Rockies system ,  i t  shou ld be noted that the impact of  th is  disru pt ion was 
felt worldwide. Prices increased i n  al l  parts of the world , as the loss of Alaskan oi l represented a net loss i n  total world 
crude o i l  avai labi l ity. Cargoes were redi rected and inventories pu l led i n  the U .S .  east of the Rockies system ,  and other 
parts of the world as wel l .  

CONCL USION-The market response to the A laskan supply disruption demonstrated the 
resilience of the system. Price signals were quickly acted upon and operations returned to 
normal with little or no inconvenience to the final consumer. 
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THE SYSTE M U N D E R  STR ESS 
MARCH 1 989 TAN KER ACC I D E N T  

MOTO R GASOLI N E  S U P PLY R E S P O N S E  

When the disruption occurred, the product supply situation was al ready tig ht on the West Coast. There were several 
factors that contributed to this situation : 

- Several  refi neries were undergoing p lanned maintenance and u nplanned shutdowns. 
- It was the beg inn ing of the peak driving season (the accident occurred on Good Friday) . 
- Refi ners and term i nal  owners had drawn down inventories i n  preparat ion for the seasonal reduction  i n  Reid 
Vapor Pressure (RVP) specifications for motor gaso l ine .  

The charts show the supply e lements fo r moto r gaso l ine before and after the disruptio n ,  and demonstrate the rapid 
response to the price change that occurred in March/Apri l .  

- Refinery downtime had caused motor gaso l i ne  inventories to  decl i ne  near m in imum operat ing levels prior  to  the 
accident. 
- The price of motor gasol ine had already begun  to i ncrease prior  to the disruption ; its rise was exaggerated by the 
psychological i mpact of the crude oi l  supply loss. 
- The system response to the price rise was an i ncrease in refi nery runs and motor gaso l ine production ,  a surge i n  
imports, and a n  i ncrease i n  transfers from east o f  the Rockies. 
- By the end of May ,  motor gasol ine  i nventories had returned to a more comfortable leve l and prices had dropped 
by 20 cents per gal lon (cpg) and were poised for further decl ines. 
- These charts depict month ly average prices ;  the price changes were actual ly much more dramatic, i ncreasing by 
34 cpg i n  the four  days fol lowing the accident,  decl in ing by 20 cpg with i n  twelve days (as the uncertainty of crude 
del iveries eased) , then dropping an additional  1 3  cpg over the next month .  

At the consumer leve l the price rise was not so dramatic ,  and service stations were able to conti nue to supply 
customers without disruption .  However, there were cases of  scatte red runouts at the term i nal leve l as some jobbers 
pan icked and began raid i ng te rm i nals .  Ration i ng  was put i n  p lace by termi nal  suppl iers and the system quickly 
returned to business as usual. 

CONCL USIONS-Motor gasoline represents the market segment that is most visible to the 
American consumer. While there were price increases at the pump, they were not as dramatic 
as the rise in spot prices. The consumer did not suffer any inconvenience as a result of the 
disruption, as supply and demand quickly resumed to pre-crisis conditions. 
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TH E SYSTE M U N DER STR ESS 
W I N TE R  1 989 

PADD 1 

I n  the wi nter freeze of December 1 989,  damage occurred to a numbe r  of U .S. Gulf Coast refineries and a major 
disruption i n  refi ners' petro leum product avai labi l ity was perceived to be imminent .  

With th is shutdown , the disti l late demand i ncreased immediate ly as buyers,  especial ly in  PADD 1 ,  were wi l l i ng to pay 
more for supply conti nu ity and avoid future price i ncreases. 

The wholesale price of No .  2 heati ng o i l  shot up. H igher  prices created production  i ncentives for refiners u naffected by 
the freeze, and refi neries resuming operations after the freeze caused more production to eventual ly be brought to the 
marketplace. 

This i ncreased refinery production ,  coupled with re latively warm weather for the remainde r of the winter, generated a 
market perception that a surplus was deve loping and prices fel l  sharply. 

CONCL USION-The petroleum distribution system responded to temporary imbalances in 
supply and demand through higher prices, which were quickly followed by increased supplies 
and declining prices. 
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