Qil Vulnerability and
intermediate Price Fluctuations:
A Preliminary Assessment and Proposal

GPERATED 8y




Thig report has Heen rspro

thic and

ficee avaiable

hrical Inioi:

e Fiola

Fepont

ihe Unite? 2
agency

nor any of i

y dege

=23 of

Govari
eXp

Covaramant 57 2

g @3 /s accolnl of worK SpORSCra

o

ey of
1 nor ary

Qaodas

AR AR 3

PO PV IV I
PMeither ths |

any in




ORNL/TM-11259

OIL VULNERABILITY AND INTERMEDIATE PRICE FLUCTUATIONS:
A PRELIMINARY ASSESSMENT AND PROPOSAL

T. Randall Curlee
and
David B. Reister

QOak Ridge National Laboratory
P.O. Box 2008
Oak Ridge, Tennessee 37831-6205

Date Published - September 1989

Prepared by the
Oak Ridge National Laboratory
Oak Ridge, Tennessee 37831-6205
operated by
MARTIN MARIETTA ENERGY SYSTEMS, INC.
for the
U.S. DEPARTMENT OF ENERGY
under Contract No. DE-AC05-840R21400

MARTIN MARETTA ENEQGY SYSTEMS LIBRARIES

T

3 Y45k D3La99g a






TABLE OF CONTENTS

L INTRODUCTION .. ittt ettt ittt e e et e 1
2. A BRIEF REVIEW OF THE LITERATURE ............. .. ... ... .... 3
3. THE POSSIBILITIES FOR INTERMEDIATE PRICE SWINGS ........... 7
4. POSSIBLE IMPACTS OF INTERMEDIATE PRICE FLUCTUATIONS ..... 15

5. MITIGATION MEASURES AND INTERMEDIATE PRICE

FLUCTUATIONS .. i e e e e e e e e i 17
6. SUGGESTED FUTURE RESEARCH .......... ... ... ... .. ... ... .. 19
REFERENCES . . ... e et e e 23

it






ABSTRACT

Most of the work on oil vulnerability has focused on the implications and
appropriate public and private responses to short-term oil price spikes. This report
focuses on the possibility that the world oil market is inherently more prone to large
intermediate price fluctuations that are often triggered by short-term disturbances.

The purposes of this report are to (1) pose the question of whether large and
repeated intermediate price swings are a likely outcome, given our knowledge of the world
oil market, (2) address how the effectiveness of policy instruments designed to mitigate
the impacts of oil vulnerability may change in a world in which large intermediate oil price
fluctuations are expected, and (3) propose future research that would address in greater
detail the potential for, and appropriate responses to, large intermediate price swings on
the world and domestic oil markets.

The report concludes that there are plausible conceptualizations under which oil
prices may fluctuate over the intermediate term. It is suggested that a major focus of
future work should be on how the structure of the oil market may itself change over time,
causing oil prices to go up and down. The report also concludes that the implications of
such price swings may be significant for both the types and quantities of mitigation
measures held by the public and private sectors. Finally, it is argued that the current
world oil market provides a valuable opportunity for studying how oil prices may fluctuate
over the intermediate term and how U.S. energy policies can best be structured to cope
with oil vulnerability.






1. INTRODUCTION

The once urgent problem of oil vulnerability has received little attention in recent
months due to tumbling world oil prices and a lack of cohesiveness in the Organization
of Petroleum Exporting Countries (OPEC). That trend is now reversing, however, as
policy makers realize that the resurgence of oil vulnerability is inevitable. Not only are
there continued threats of large price increases, but there are potentially serious effects
of sudden and large price reductions.

A significant amount of research has been done to assess different public and
private responses to large and sudden swings in the price of world oil. And it can be
argued that many of the conceptual and empirical questions related to short-term oil price
spikes have been answered. However, little attention has been given to the notion --
either conceptually or empirically -- that the world oil market is inherently subject to large
intermediate price swings. By intermediate we mean the price swings that occur over a
5 to 10 year period and refer specifically to the oil price changes that have occurred
during the past decade.

The purposes of this report are to (1) pose the question of whether large and
repeated intermediate price swings are a likely outcome, given our knowledge of the world
oil market, (2) address how the effectiveness of policy instruments designed to mitigate
the impacts of short-term oil disruptions may change in a world in which large
intermediate oil price fluctuations are expected, and (3) propose future research that
would address in greater detail the potential for, and appropriate responses to, large
intermediate price swings on the world and domestic oil markets.






2. A BRIEF REVIEW OF THE LITERATURE

As a prelude to our discussion of intermediate-term oil price fluctuations, a brief
review of the literature on oil vulnerability is in order. For the most part, previous studies
of oil vulnerability have focused on the impacts and appropriate responses to short-term
oil price spikes. Major emphasis has been given to oil stockpiles.'! In simple terms,
stockpile models have attempted to balance the expected costs of accumulating and
maintaining a reserve in non-disruption time periods against the expected benefits of
releasing the stockpile during a disruption. The costs and benefits have usually been
measured in terms of producer and consumer surplus, and the disruptions themselves have
been viewed as short-term, exogenous events. More recently, work has been done to
assess the optimal drawdown of oil from the Strategic Petroleum Reserve (SPR) during
a disruption.” That work, however, has not led to a consensus of opinion, as has generally
been the case with the optimal size of the SPR.’ '

A major focus has also been on oil import tariffs or equivalent quotas. Some have
argued for a short-term tariff or quota during a disruption that would limit the transfer
of wealth to oil exporters by increasing the domestic disruption price above the world
market level.! These proposals have been criticized, however, on the basis of their
political feasibility and their macroeconomic implications.’ Others have proposed a tariff
or quota during normal time periods to in essence force the domestic oil market to
prepare for higher oil prices during a disturbance.® By forcing the domestic oil market to
operate along short-run supply and demand curves that intersect the long-run supply and
demand curves at a higher price, much of the surplus losses that occur during a disruption
can be avoided by removing the tariff during periods of price spikes. In other words, the
imposition of the tariff during normal time periods and the removal of the tariff during
price spikes would help to "level out” domestic oil prices over time. The disruption

'See, for example, Teisberg (1981), Chao and Manne (1982), Kuenne et al,, (1975),
and Nichols and Zeckhauser (1976).

See, for example, Davarajan and Hubbard (1984), Horwich and Weimer (1984). For
assessments of oil drawdowns in an international context, sce Hubbard and Weiner (1984),
Bohi and Toman (1985 and 1986), and Hubbard, Marquez, and Weiner (1985).

*Studies suggest that the optimal SPR size is somewhere in the neighborhood of two
billion barrels. :

“‘See, for example, Chao and Manne (1982), Hogan (1982 and 1983), Rowen and
Weyant (1982), Eckstein and Eichembaum (1985), and Verleger (1982).

*The objections are raised in Gilbert and Mork (1982) and Bohi and Montgomery
(1982).

‘See, for example, Nordhaus (1974), Tyner and Wright (1978), Cox and Wright (1975),
and Curlee (1981).
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benefits must, of course, be balanced against the surplus losses that occur during
non-disruption time periods due to the higher domestic oil price. Tariff policies, as well
as government stockpiles, have also been considered within a game-theory context, where
the imposition and the withdrawal of a tariff or the buildup or drawdown of a stockpile
can have strategic implications for oil producers and consumers in their quest for market
control.

Some analysts have attempted to examine the interdependencies of different policy
instruments.® It has been shown, for example, that there are tradeoffs between tariffs,
stockpiles, fuel-switching capacity, and surge production capacity; and the optimal set of
policies or measures depends on the expected marginal benefits and costs of the different
policy instruments over time. Conceptually, fuel-switching and surge production capacity
provide benefits by allowing domestic oil suppliers and demanders to adjust to price spikes
more quickly than they otherwise could.” In addition, adjustments can be made more
quickly if new technologies to produce and consume energy are "on the shelf" and
available to take advantage of the relative price changes that accompany oil disturbances.
Producer and consumer surplus losses, and thus the major costs of oil vulnerability, can
be reduced by any mechanism that facilitates adjustments to price changes.

Finally, work has been done to assess the macroeconomic implications of sudden oil
price jumps, and policies have been recommended to respond to those jumps.” Policies
considered include temporary tax reductions, revenue recycling, and monetary changes.

An underlying assumption of many microeconomic and macroeconomic analyses is
that the market will not respond to oil price spikes or the threat of those spikes optimally.
Externalitics in the forms of excessive rents to oil producers due to monopoly power and
potentially severe macroeconomic costs have been argued most often as the reason for
governmcnt intervention. A less used argument has been the lack of contingent
commodity markets -- or insurance markets -- that would allow domestic firms and
individuals to insure themselves against oil price spikes. This later argument is less
persuasive today, given the success of futures markets in oil.

"Examples include Lantzke (1984) and Hubbard and Weiner 1984).

*See, for example, Murphy, Toman, and Weiss (1986). Curlee (1981) examines the
tradeoffs between tariffs, stockpiles, fuei-switching capacity, and surge production capacity.

°See, for example, Curlee (1981, and 1984a).

“For a good review of how various policy instruments may impact on macrceconomic
parameters, see Gilbert and Mork (1984). Other works include Pindyck and Rotemberg
(1984), Hubbard (1984), Barth and Berk (1984), and Kelman (1984). Mork (1981)
contains several papers on the macroeconomic effects and responses to sudden oil price
spikes.
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The work of the past decade in the study of oil price spikes has therefore been
broad. Gaps do, however, exist in the conceptualizations of the problem. More needs
to be known about the interrelationships of the different mitigation measures, especially
within the constraints imposed by domestic and international political and institutional
realities. The costs and benefits of international cooperation among oil importing nations
needs further attention, especially with respect to the political feasibility of abiding by
agreements such as those of the International Energy Agency.” More emphasis needs to
be placed on how events in the world and domestic oil markets impact on the expectations
of suppliers and demanders in future time periods.” Altered price expectations may have
significant impacts on domestic exploration and drilling activities and on capital investments
in conservation technologies.” The appropriate mechanism to draw down oil stocks from
the SPR remains a conceptual concern; and the integration of the microeconomic
assessments of the problem with the macroeconomic implications of price spikes and the
different mitigation measures is not yet complete."

From an empirical perspective, the analysis of oil price spikes continues to be
plagued by a severe lack of data -- especially in the areas of fuel-switching capacity, surge
production capacity, and the relevant political and institutional constraints at the domestic
and international levels.” The historical response of private-sector stockpiles of oil to
various market conditions has been examined, but the results of those studies vary
significantly. The institutional flexibility of the domestic and international markets to
price spikes has been largely ignored; and transportation and refining constraints have
been examined in only a cursory way.” Empirical estimates of short and long-run supply

USee, for example, Krapels (1980) for a discussion of International Energy Agency
Agreements.

“Sargent (1985) contains several papers that apply rational expectations theory to
several problems related to oil vulnerability.

BAs discussed further below, the current depressed prices in the oil market offer an
excellent opportunity for empirical research in this and other areas.

“The most recent attempt at this integration can be found in Murphy, Toman, and
Weiss (1986).

BCurlee (1984) discusses the lack of information that currently hampers the
assessment of our oil vulnerability.

“See, for example, Verleger (1982).

YSee, for example, Hinkle et al. (1983) for an examination of transportation and
refining constraints and the crude mix of the SPR. That question is supposedly being
reexamined in a current study by the National Petroleum Council. Curlee, Turhollow, and
Das (1986) address the general implications of these types of constraints and how different
modeling methodologies can be used to address their implications for oil vulnerability.
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and demand elasticities and the speed at which markets adjust to oil price changes -- i.e.,
parameters that arc key to the expected costs of price spikes -- remain controversial.®
Finally, the implications of oil vulnerability for key macroeconomic parameters remains an
elusive target for both the domestic and international markets. The macroeconomic
implications for developing, oil-importing countries may be particularly important, given
the growing percentage of oil going to those countries. The macroeconcmic implications
for developing oil-exporting countries may also be severe, given those countries’ economic
and political dependence on oil revenues.

Identifying which and how much of the possible mitigation measures should be
"purchased” by our public sector to respond to future oil price spikes is a question that
must be reviewed continually. Unfortunately, our current conceptual and empirical
inadequacies limit our capabilities to meet this important goal.

®For an assessment of methodological and empirical issues concerning oil demand
elasticitics, see Bohi (1981). A good assessment of oil supply clasticities is given in
MacAvoy (1982).



3. THE POSSIBILITIES FOR INTERMEDIATE PRICE SWINGS

The work that is reviewed briefly in the above section focuses for the most part on
oil price spikes of short duration, usually, but not always, brought on by temporary supply
disruptions. And that work has led to some significant -~ although not totally complete
-- findings about the ways we can prepare for and respond to price spikes.

That work does not, however, consider that world oil prices may be subject to large
intermediate price swings, as well as relatively short-term jumps. In fact, if we examine
the historical record on oil price changes, we find that past disruptions -- or what may
more appropriately be called disturbances, given the rather minor disruptions that occurred
-- did not lead to price spikes, but rather led to price jumps that were sustained over the
intermediate term. We can refer specifically to the initial 1973-74 price hike that occurred
at the time of the so called Arab Oil Embargo and the 1979 Iranian Revolution. The
Iran-Iraq War, which led to a disruption of equal or greater size, however, had few
implications for world oil prices and therefore oil vulnerability.'” And the recent declines
in oil prices have occurred despite the continued Iran-Iraq War and the attacks on tankers
in the Persian Gulf. :

The notion thus comes to mind that oil vulnerability is not just a short-term
problem, but is also an intermediate problem that has historically been "triggered” by
short-term events. When intermediate oil prices are on an upswing, short-term disruptions
may accelerate that upswing; and when intermediate oil prices are on a downturn,
short-term disruptions may result in few problems.

To discuss this notion more fully, consider oil price changes over three time periods
-- the long term, the short term, and the intermediate term. And let us postulate that oil
prices are determined by the following sets of factors -- the supply of and demand for oil,
which are determined in part by the particular oil market structure; political forces; and
institutional factors.® While these factors are not mutually exclusive, they represent a
convenient parameterization of the forces that influence oil prices in different time
periods. «

By market structure we mean the degree to which the market is competitive,
oligopolistic, or monopolistic. In a competitive market we have many buyers and sellers,
none of which is large enough to individually exert any control over market prices. In a
monopolistic-monopsonistic market, we have only one buyer and one seller, each of which
having control over prices. In an oligopolistic-oligopsonistic market, we have a few buyers
and a few sellers, some of which having some, but often varying, control over prices. For

¥See Curlee (1983) for a discussion of the impacts of past disturbances on world oil
production and the oil price increases that occurred during those time periods.

PCurlee (1985) reviews specific methodologies to forecast oil prices, which are based
on these determining factors either singularly or in combination.

7
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each market structure, there will be some corresponding supply and demand structure,
which in turn will determine some market price. In the case of a competitive market, the
quantity produced and consumed and the equilibrium price are uniquely determined. By
contrast, in a bilateral monopoly -- i.e., a monopolist and a monopsonist -- the two sides
bargain over quantity and price. The equilibrium price for a particular agreed upon
quantity is, however, not uniquely determined and will depend on the bargaining power
of the two sides. A movement from one market structure to another, which may simply
be a change in bargaining power within a noncompetitive market structure, can result in
altered market prices. And in the case of some commodities -- especially those in which
there is a potentially large rent component -- the differences in prices can be severe.™
(The economic rents -- i.e. profits in excess of those provided by alternative investments
-- from the production of oil in some countries, such as Saudi Arabia, are very high
because of low relative costs of production.)

Political forces include the objectives of both oil producers and consumers that may
cause their actions to deviate from what they would be under purely economic criteria.
While economists have generally viewed political factors as exogenously determined
constraints on the economic objectives of suppliers and demanders, work has been done
by other disciplines to directly address these important factors and their impacts on oil
prices. For example, Moran (1982) and Satty and Gholamnezhad (1981) have constructed
political models of how oil prices are formed. Moran models the political objectives of
Saudi Arabia, the assumed OPEC leader. Satty and Gholamnezhad consider the political
stability of the Persian Gulf region, the intensity of the Arab-Isracli conflict, and the
increased influence of the Soviet Union in the Middle East.

By institutional factors we mean the organization by which oil is traded, transported,
rcfined, and so forth. Two institutional changes currently taking place that have received
little attention but could have significant impacts for future oil prices are (1) the transition
from an oil market dominated by long-term contracts to one dominated by spot-market
sales and (2) the additional control of the world oil market being gained by OPEC
countrics through vertical integration and evolving sales agreements.” Most OPEC oil is
currently sold on the spot market or through new sales arrangements, such as the recent
"netback deals." And it is estimated that foreign oil producers will soon control about one
million barrels per day of refinery capacity in the United States.”

“One of the first papers to consider the different oil price trajectories under varying
market structures was Pindyck (1978). That paper did not, however, consider that the
structure of the oil market may be inherently unstable.

ZSee Curlee, Turhollow, and Das (1986) for a discussion of these institutional changes
and how they may impact on oil vulnerability. Hubbard (1986) reviews and puts forth his
own notions about how spot and long-term contract prices impact on the overall world oil
price.

PSee Frazier and Tanner (1986).
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Consider the factors that may lead to price changes within the short, intermediate
and long terms and the implications of those potential changes for oil vulnerability. Qil
vulnerability is really a question of the risk or uncertainty about future oil prices. If
suppliers and demanders anticipate price changes correctly and respond accordingly, costs
may be incurred when prices change, but those costs will not be preventable. An oil
vulnerability problem occurs when suppliers and demanders are faced with price changes
grossly outside the range of their expectations or when suppliers and demanders do not
or can not prepare for and respond to their price expectations in a way that is optimal
for themselves or society. A primary focus of an assessment of oil vulnerability within
different time frames must therefore be on the factors that may cause price changes, the
potential range of those changes, and the probabilities of those price movements.

Over the long term it is generally argued and accepted that oil prices will increase
as resources are depleted. We can fairly safely conclude that 40 years from now real oil
prices will be higher than they are today, not because of the political objectives of
producers or consumers or institutional factors, but because over the long term purely
economic forces will force the real price of any depletable resource to increase. Political
and institutional factors will, of course, impact on which market structure will prevail over
the long term and therefore which long-term price path will be followed; and the
projection of a particular path is an empirical issue. But it can be argued that market
structure, political power, and institutional factors are of lesser importance in determining
oil prices in the long term as compared to the short or intermediate terms. The results
of Pindyck (1978) and Alsmiller et al. (1985) lend support to this argument. In both of
these papers long-run price projections are made under different market structures. And
in both cases it is shown that for very different market structures -- i.e. OPEC as a cartel
and as a competitive producer -- the price of oil converges over the long term of 30 to
40 years. An argument can therefore be made that long-term oil price changes are robust
to changes in market structure, political power, and institutional factors. While the
uncertainty about how long run oil prices will differ from current prices is great, the
sources of that uncertainty are more limited than, as we will see, in the cases of the short
and intermediate terms.

In the short term -- by definition a few months to about one year -- the most likely
reason for a price spike is some unexpected and sudden change in oil supply or demand
that results from a source other than altered market structure, political forces, or
institutional factors. A truly temporary supply disruption caused by, for example, a natural
disaster at a major transportation center, could result in severe bottlenecks and a
temporary price spike. Alternatively, an extremely severe winter could lead to a significant
temporary shift in oil demand and thus a price spike. Once the supply bottleneck is
corrected or demand subsides, the price of oil should, however, decrease to the old
supply-demand balance if none of the other determinants of price are altered. While
changes in market structure, political forces, and institutional factors could be short term,
history suggests such changes are not likely. '

Changes in market structure, political forces, and institutional factors, which in turn
impact on world oil supply and demand and on bargaining power, do not usually manifest
themselves in the short term, but rather occur over the intermediate term. Consider the
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price changes that have occurred during the past two decades. One explanation for those
intermediate real price swings is that the underlying market structure of the world oil
market -- which is dependent in part on political and institutional variables -- has changed
and those changes have persisted over the intermediate term. Political power can help
promote the dominance of one or a group of countries within OPEC, as well as
coordination and cooperation among the consuming countries. Institutional changes that
may make the trading, transportation, and refining of oil less flexible to change may alter
the power of producers and consumers and thus pose a vulnerability threat.* In this
conceptualization, past oil disturbances did not in themselves cause the price changes --
at least in the intermediate term -- but simply triggered and escalated a price movement
that was inevitable, given the underlying structural changes that were occurring in the
world oil market.”

Pindyck (1978) and Alsmiller et al. (1985) have shown that in the intermediate term
the world oil price is very sensitive to market structure. For example, Alsmiller et al.
project the world oil price in 1983 dollars to be about $41 per barrel in 1990 with OPEC
acting as a cartel versus about $32 per barrel with OPEC as a competitive producer. A
movement from one market structure to the other over the intermediate term could
obviously result in large intermediate price swings. Figure 1 depicts the movement of oil
prices in the intermediate term due to movements in market structure from OPEC acting
as a cartel to a structure in which OPEC countries act as competitive producers. The
figure should be considered illustrative and not representative of any particular price
projections.

Structural changes of lesser magnitude are also possible and could result in large
price fluctuations. The movement, for example, from a market structure in which Saudi
Arabia, with huge oil reserves, is the core of an oligopoly to a structure where {ran, with
much smaller reserves, is the core could lead to major production changes and thus
significant price fluctuations. Further, collusive market arrangements are inherently
unstable over the intermediate term because of the complicated side payments and
policing actions that must be made among and taken by colluding producers. The benefits
provided by OPEC cooperation must be constantly balanced against the incentives for
individual members to cheat.

At a more fundamental level, simple models of the world oil market can be
constructed that examine the price impacts of a small but unexpected shift in the world
supply of oil. For example, the models included in the Energy Modeling Forum’s EMF-6
study and a more recent model by Reister (1987) show that the resulting oil price changes
can be both severe and intermediate in duration. These results are based on the
assumption that short-run oil supply and demand are significantly more price inelastic than
their long-run counterparts and that reaction times of oil suppliers and demanders are

#See, for example, Curlee, Turhollow, and Das (1986).

PCurlee (1983) argues that market structural changes nad a major impact on the
severe price changes of the past two decades.
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slow relative to other markets. In essence, this argument is based on the notion that any
market, when moving from one long-run equilibrium point to another in which supply has
been reduced unexpectedly, will first observe prices that are higher than the long-run
price. The short-term price increase sparked by the reduction in oil supply -- which may
in the case of cil markets become an intermediate price increase because adjustments take
place slowly -- are higher because both suppliers and demanders have fixed capital stocks
that cannot be adjusted instantaneously. Given an unexpected reduction in supply,
suppliers cannot produce all that they want, and demanders must consume more than they
otherwise would prefer, thus increasing prices above the long-run level. As demanders
and suppliers of oil adjust their capital stocks over the intermediate and long terms, more
oil is produced and less oil is consumed, thus resulting in lower oil prices. Figure 2 is
taken from Reister (1987) and is a representative assessment of the impacts of oil
production changes on real oil prices.

It is argued thercfore that the main factors that can cause large oil price movements
manifest themselves more in the intermediate term than in the short term. Further, over
the long term, oil prices are robust to changes in factors that can promote large
intermediate price swings. The problem of oil vulnerability is not simply one of short-term
oil spikes, but also one of potential and even likely movements -- both up and down --
in the intermediate price of oil. Measures designed to mitigate the potential damages of
oil vulnerability should therefore be designed to cope with severe price swings over the
intermediate term, as well as the short term.



13

188+
-~ Supply
+ Price e
e
8 8 T . _//
-.’--’-‘,4"‘-“_-_-’-1'/
. g
681 2\ 7

/' "\-// \___’.__ _/
e / \X

28+
-
\"

e

8 % ; : 4
1978 1988 1998 zees 2018

Fig. 2. Supply changes and o0il price fluctuations

Source: Reister (1987).






4. POSSIBLE IMPACTS OF INTERMEDIATE PRICE FLUCTUATIONS

The potential impacts of oil price jumps on microeconomic and macroeconomic
parameters have been studied extensively and are discussed briefly in the second section
of this paper. The impacts of oil price reductions have, however, received less attention.”
Transition costs in the forms of depressed domestic energy sectors and the domestic and
international financial markets have possibly been higher than many would have
anticipated; and the impacts on the increasingly important developing nations remains
unclear. While there are obviously winners and losers when oil prices go either up or
down, conventional economic wisdom allows us to conclude that in the long run lower
energy prices will be good for the domestic economy.

The more important question for our purposes concerns the transition costs of large
price swings in the intermediate term. During the down part of the cycle, there may be
little emphasis placed on oil exploration, domestic production, conservation technologies,
and investments in fuel-switching capacity -- at the expense of potentially large longer-term
gains. During the up part of the cycle, too much emphasis may be given to these
measures.  If the transition costs are large on both the up and down sides and the
market does a poor job of anticipating the price fluctuations (which can be argued has
been the case during the past two decades), it is conceivable that the overall costs of
intermediate price fluctuations could be greater than those of short-term price spikes or
a sudden price increase that is maintained over the long term.

The dc-ermination of the transition costs of those fluctuations depends on factors
such as the short and long-term supply and demand elasticities for oil, the speed at which
suppliers and demanders adjust along their long-run curves, and the ways suppliers and
demanders form expectations about future prices. It also depends on how macroeconomic
parameters are affected by what may continually be unexpected price swings. And while
no firm conclusions are possible at this time, the potential impacts of intermediate price
fluctuations are of sufficient severity to warrant additional research.

*The problems posed by lower oil prices have been discussed in several papers
contained in Pearce (1983).

15






5. MITIGATION MEASURES AND INTERMEDIATE PRICE FLUCTUATIONS

If world oil prices are subject to intermediate price fluctuations more than to
short-term price spikes, there could be significant implications for the types and quantities
of mitigation measures maintained at public expense. Recall that possible mitigation
measures include oil stockpiles, tariffs or quotas, surge production capacity, and
fuel-switching capacity. Macroeconomic measures include tax revenue recycling, monetary
changes, and changes in fiscal expenditures.

The benefits of stockpiles, for example, may be relatively less valuable for
intermediate-term price changes than the benefits of surge production and fuel-switching
capacities. The relative benefits of an import tariff and the mechanism by which the
optimal size of the tariff is determined may also change.

While the conceptual benefits of different mitigation measures will be different in
a world dominated by large intermediate price fluctuations rather than short-term price
spikes (especially when considered in a game-theoretic framework), the more important
implications may be for (1) the empirical estimate of the optimal set of measures to
respond to oil vulnerability, and (2) the impacts that price fluctuations may have on
private sector actions.

17






6. SUGGESTED FUTURE RESEARCH

In this section some specific suggestions are made for future research that would
help identify (1) the likelihood of intermediate oil price fluctuations and (2) the impacts
of those fluctuations on microeconomic and macroeconomic variables and on the
mitigation measures that have been suggested, and to some extent, implemented to
respond to the continued threat of oil vulnerability. Suggestions for future research can
be divided into the further study of conceptual and empirical issues.

From a conceptual perspective, more work is needed to suggest the likelihood that
the price of world oil will fluctuate over the intermediate term because of changes in
market structure or changes in political or institutional factors. Do the political and
institutional changes within and among oil exporting and importing countries cause the
market structure, and thus the price, to be unstable over the intermediate term; or do
we expect large price fluctuations even within a constant market structure?

Can we identify key parameters that would suggest when swings in price may occur
or, alternatively, when the relative balance of power among the players in the world oil
market is changing? What role do price expectations play on domestic supply and demand
for oil and on privately held mitigation measures? Can we identify in a conceptual sense
how price fluctuations may impact on key macroeconomic parameters and suggest ways
to mitigate those impacts?

Finally, can we suggest how the relative costs and benefits of generally accepted
mitigation measures change in a world in which intermediate price fluctuations are the
expected outcome? Changes may occur not only in which and how much of the individual
measures should be held, but also in how the mitigation measures should be used, given
the point in the price cycle at which the measures are needed. In other words, do the
relative marginal costs and benefits of the different measures depend significantly on key
market parameters that may in turn suggest that the world oil market is poised for either
an intermediate price increase or intermediate price decrease? The past research on oil
vulnerability should be reexamined within the context of intermediate price fluctuations,
in addition to short-term price spikes.

From an empirical perspective there are a host of interesting issues that warrant
additional attention. First is an empirical assessment of the factors -- market, institutional,
and political -- that have contributed to the recent price reduction. Do these factors
appear to be unique, or do they appear to be more cyclical in nature? If we can identify
these factors, can we track them over time, given our current data sources, to suggest the
direction in which intermediate prices may be going?

Second, what are the impacts of the current price reduction on domestic and world
oil supply and demand and on privately-held mitigation measures. The current price
decrease offers a unique opportunity to study how markets respond on the down side.
Information that could be collected and analyzed during this time period would be
invaluable in terms of assessing short-term supply and demand elasticities and the speed
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at which suppliers and demanders adjust along their long-run curves. Significant insights
could also be gained into the private sector’s stockpiling behavior and incentives to hold
surge production capacity and fuel-switching capacity. The recent price reduction also
offers unique opportunities for studying domestic and international exploration and drilling
activities.

Third, additional work is needed to study the impacts of the recent price reductions
on the long-term supply and demand for oil. In what ways will an intermediate price
reduction impact on the expected date at which, for example, unconventional fuels will be
available? Given that these sources of energy have a long startup time, how might
intermediate price fluctuations affect the economic viability of these alternative fuels?

Fourth, how do the recent price reductions and possibilities for intermediate price
swings impact on the economies of oil-importing and oil-exporting developing countries?
These questions are not oanly important to the individual developing countries, but are also
crucial to overall world oil market trends. Developing countries continue to claim an
increasing share of world oil consumption, and the economic health of developing
oil-exporting countries may place significant economic and political pressures on the major
oil producers.

Fifth, the infrastructure and institutional factors that affect the flexibility of the
market to price changes require continued attention. Little is known of the effects of
new trading arrangements, such as netback deals, or the vertical integration of major
producers into downstream processing.  Infrastructure changes in terms of the
transportation network and the capacities and capabilities of domestic and world oil
refineries to process crudes of varying qualities into varying product slates may change the
flexibility of the market to price changes. The degree to which future changes in the
quality of crude oil and the end product mix could impact on oil vulnerability -- in
themselves interesting questions -- may depend crucially on these institutional and
infrastructure changes.

Finaily, more rescarch is needed on how past oil price increases and current oil
price reductions have impacted, and are impacting, on the macroeconomy. Recall that a
key argument for government intervention to reduce the threat of oil vulnerability is based
on the macroeconomic externalities that can occur from oil price changes.



7. CONCLUSIONS

As policy makers and researchers are rediscovering, the issue of oil vulnerability is
not dead. The threat of short and intermediate-term price swings remains a realistic
possibility with potentially serious microeconomic and macroeconomic implications. The
changes that are occurring with respect to the vulnerability threat are not necessarily in
magnitude, but rather are in the ways oil prices can fluctuate and how those fluctuations
can impose costs on suppliers and demanders of oil.

This report has focused on the possibility that oil prices may fluctuate over the
intermediate term and the implications of such fluctuations for mitigation measures
designed to respond to price swings. Although more research is needed, the paper
concludes that there are plausible conceptualizations under which oil prices may fluctuate
over the intermediate term. It is suggested that a major focus of future work should be
on how the structure of the oil market may itself change over time, causing oil prices to
go up and down. The paper also concludes that the implications for such price swings
may be significant for both the types and quantities of mitigation measures held by the
public sector. The effects on privately-held measures, such as stockpiles, surge production
capacity, and fuel-switching capacity, may be equally great.

Additional work is warranted on both the conceptual and empirical fronts to study
the likelihoods and implications of intermediate oil price fluctuations. The recent
downturn in oil prices not only adds credence to the notion of intermediate swings, but
also offers a unique opportunity to examine empirically the current and potential future
implications of intermediate oil price changes.
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