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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. 

V 





1. INTRODtJCTlON 

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 C)rganization 
of Petroleum Exporting Countries (OPEC). That trend is now reversing, however, as 
policy makers realize that the resurgence of oil vulnerability is inevitable. Not onty are 
there continued threats of large price increases, but there are potentially serious effects 
of sudden and large price reductions. 

A signifcant 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 c m u r  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. 

1 





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 nondisruption 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 Petrofeum 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 tariffk 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 Rave 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, €or example, Teisberg (1981), Chao and Manne (1982), b e n n e  et al., (5975), 
and Nichols and Zeckhauser (1976). 

%e, for example, Davarajan and Hubbard (1984), Horwich and Weimer (1984). For 
assessments of oil drawdowns in an international context, see Hubbard and Weiner (19841, 
%hi and Toman (1985 and 1%), and Hubbard, Marquez, and Weiner (1985). 

3Studies 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). 

%e objections are raised in Gilbert and Mork (1982) and Bohi and Montgomery 
(1982). 

%, for example, Nordhaus (1974), Tyner and Wright (1978), Cox and Wright (19751, 
and Curlee (1981). 
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knefits must, of murse, $e: b ~ ~ ~ ~ c ~ d  against the surplus l~sses that &PCC:U~ during 

as ~ o v ~ ~ m ~ n t  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.' 

~ ~ ~ n ~ ~ ~ ~ t ~ o ~  time peei her domestic oil prim. Tariff 

%me analysts have attempted to examine the i n t e r d ~ ~ ~ ~ ~ n c ~ e s  of different policy 
instruments.* It has been shown, for example, that there are tradeoffs between tariffs, 
stockpila, fuel-switching capacity, and surge pr uction capacity; and the optimal set of 
plicim or rne~~sures depends on the expected marginal benefits and costs of the differe 
policy instmments over time. fuel-switching and surge production capact 
provide benefits by stic oil suppliers and demanders to adjust to price spikes 
more quickly than could.' In addition, adjustments can be made more 
quickly if new technologies to prduce  and mnsume 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 th the: major costs of oil vulnerability, can 
be rcdueed by any mechanism that facilitates ustments to price changes. 

Finally, work has been done to 
ps7 and policies have been 

the macroeconomic implications of sudden oil 
ended to respond to those jumps." Policies 

considered include temporary tax reductions, revenue recycling, and monetary changes. 

An underlying assu 
that the market will not 
Externalities in the forms 
potentially severe rnacrw costs have ken 

individuals to insure b 
persuasive today, give 

p l a  include Zantzke (1984) and Hubbard and Weiner 1984). 

%ke7 for example, Murphy, Tornan, and M-'eiss (1986). Curlee (1981) examines the 
tradeoffs between tariffs, stockpiles, fuel-switching capacity, and surge production capacity. 

'?See, for example, Curlee (1981, and 1 

review of how varaa3iu3 Biq instruments may impact on macroeconomic 
and Mork (1984). 0 t h  include Pindyck and Wotcmberg 
), Barth and k r k  (19 an (1984). Mork (1981) 

contains several papers on the macroem omic effects and respnses to sudden oil pldce 
spik(2.S. 
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The work oE 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 a b u t  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 moperation 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 ~omp1ete.l~ 

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.16 The institutional flexibility of the domestic and international markets ta 
price spikes has been largely ignored; and transportation and refining constraints have 
been examined in only a cursory way.I7 Empirical estimates of short and long-run supply 

"See, for example, Krapels (1980) €or a discussion of International Energy Agency 
Agreements. 

'%argent (1985) contains several papers that apply rational expectations theory to 
several problems related to oil vulnerability. 

*3As 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). 

"Curlee (1984) discusses the lack of information that currently hampers the 
assessment of our oil vuinerability. 

'%&e, for example, Verleger (1982). 

17See, 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. CurIee, 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. 



6 

and demand elasticities and the speed at which markets adjust to oil price, changes D- i.e., 
parameters that are key to the expected costs of price spikes -- remain mntroversia!s'8 
Finally, the implications of oil vulnerability for key macroeconomic paranieters remains an 
elusive target for both the domestic and international markets. The macaoecanomic 
implications for developing, oil-importing countries may be particularly important, given 
the growing percentage of oil going to those countries. Tlhe macraeconomic implications 
for developing oil-exprting wuntries may a h  !x severe, given those countries' economic 
and political dependence on ail revenues,. 

Identifymg 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 review continually. Unfortunately, our current conceptual and empirical 
inadequacies limit our capabilities to meet this important goal. 

18For an assessment of methodological and empirical issues concerning oil demand 
A good assessment of oil supply elasticities is given in elasticities, see Bohi (1981). 

MacAvoy (1982). 



3. THE POSSIBILITIES FOR INTERMEDIATE PRICE SWINGS 

'The work that is r e v i d  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 
mom 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 specifimlty 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 wtnerability." 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 factomaG While these factors are not mutually exclusive, they represent a 
convenient parameterization of the forces that influence oil p r i m  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 pr im.  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 

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

aOCurlee (1%) reviews specific methodologies to forecast oil prices, which are based 
on these determining factors either singularly or in combination. 
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eacb market structure, there will 
which in turn will det rmine some market 
quantity p r d u d  an consum& and the equilibrium 
contrast, in a bilateral monopoly I_ Le., a monopolist and a ~ o n o p s o n ~ t  -- the two sides 

n over quantity and price. The q u i  'for a p a ~ ~ c u ~ a r  agreed upon 
ty is, howmcr, not uniquely determin nd on the ~ a ~ ~ a i ~ ~ ~ ~  power 
two sides. A moveme another, which may simply 

ive market structure, can result in 
ities -- especially those in which 

in prices can be 

be a change in bargaining power within a 
altered market prices. h d  in the case of 

potentially large rent c o ~ ~ n e ~ t  -- the di 21 

omic rents -- i.e. profits in excess of those by alternative inv ts 
uetian of oil in some muntria, such as Saudi Arabia, are very high 

because of low relative costs of pr 

Political forces include tbc objectks  of both oil producers and consumers that may 
cause their actions to deviate from what they would be under purely economic criteria. 

ists have generally viewed cal factors as e ~ o ~ e R s ~ ~ y  determined 
he e ~ i ~ o m i c  objectives of s ks and demanders, work has been done 

by other disciplines to directly addresq th oil 
prices. For example, Moran (1982) and Satty and ~ h ~ ~ ~ a ~ ~ e ~ h a ~  (1981) have constructed 
political models of h llitical objectives of 
Saudi Arabia, 5116: assumed OPEC leader. Satty and Gholarnnezhad mnsider the political 
stability of the Persian Gulf region, the intensity of the Arab-Israeli conflict, and the 
increased influcnm of the Soviet Union in the Middle East. 

rtant factors and their impacts 

oil p r i m  are form 

By i n s t i t u t ~ ~ ~ a ~  factors we mean the ~ r g a ~ ~ ~ t ~ o n  by which oil is traded, transported, 
, 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 amtracts to one dominated by spat-market 

itional cantrol of the world oil market being gained by OPEC 
ation and evolving sales agreements." Most OPEC oil is 

currently sold on the spot market or through new sales a r r a n g ~ ~ ~ ~ ~ ,  such as the recent 
"netbaek deals." And it is estimated that breign oil producers will soon control about one 
million barrels per day of refinery capacity in the IJnited States.u 

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

%c Curlee, Turbsllow, and Das ( I9  ) for a discussion of these institutional changes 
how they may impact on oil vulnerability. Mubbard (1986) reviews and puts forth his 

about how spot and long-term contract prices impact on the overall world oil 
priCE7. 

Frazier and Tanner (I%%)- 
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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. Oil 
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, Cclnsider 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 tho,= changes have persisted over the inte iate term. Political power can help 
promote the dominance of one or a group untries within OPEC, as well as 
cacprdination and cooperation among the mnsu r i a ,  Institutional changes that 

flexible to change may alter 
e a vulnerability threat." In this 

~ ~ ~ p t ~ a l ~ ~ t ~ o n ~  past oil disturbances did cause the price changes -- 
at least in the intermediate term -- but simply triggered and escalated a price movement 
that was inevitable, given the underlying s t ~ c t u r a ~  changes that were oecumng in the 
world oil marketsZJ 

ke the trading, transportation, and re 
r of producers and consumers and th 

Pindyck (1873) and Alsmiller et al. (1985) have shown that in the intermediate term 
the world oil prim is very sensitive to market stmcture. For example, Asmiller et al. 
project the world oil price in 1933 dollars to a b u t  $41 per barrel in 1990 with OPEC 
acting as a cartel versus about $32 per barrel with OPEC as a competitive p 
movement from one market structure to the other over the intermediate term could 
obviously result in large intermediate price swings. Figure 1 depicts the ~ o v e m ~ n t  of oil 
prices in the intermediate term due to ~ o v ~ ~ e n ~  in market structure 

a structure in whic OPEC countries act as competiti 
be considered illus ative and not representative of 

projections. 

1 changes of lesser magnitu e are also possible and could result in large 
ns. The movement, for ex ple, from a market structure in which Saudi 

Arabia, with huge oil reserves, is  the core of an oligopoly to a structure where Iran, with 
much smaller reserves, is the core could Bead to major production changes and thus 
significant price fluctuations. Further, co%lusive market arrangements are inherently 
unstable over the intermediate term because of the complicated side payments and 

and taken by alluding producers. 'fie benefits 
provided by OPEC sooperatioon must be constantly balanced against the incentives for 
individual members to cheat. 

actions that must be made a 

At a more ~ ~ n ~ ~ m ~ ~ t a ~  level, simple models of the world oil market can k 
constructed that examine the price impacts of a small ut ~ ~ ~ x ~ c t ~ d  shift in the world 
supply of oil. For example, the ran els 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 ration. These results are based on the 
assumption that short-run oil supply and nd are significantly mare price inelastic than 
their long-run counterparts and that reaction times of si1 suppliers and demanders are 

, for example, Curlee, Turhollsw, an 

sCurkx (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 mowing from one long-run equilibrium point to anot e r  in which supply has 

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 oil markets become an intermediate price increase because adjustments take 
place slowly -- are higher a w  both suppliers and demanders have fmed capital stocks 
that cannot be adjusted t a n t a ~ ~ ~ ~ y ~  Given an u erl reduction in sup 
suppliers cannot produce all that they want, and demanders consume more than t 
otherwise would prefer, thus increasing prices above the long-run level. As demanders 

g terms, more 
. Figure 2 is 

taken €rom Reister (1987) and is a ~ e ~ r ~ ~ n t a t ~ v e  assessment of the impacts of oil 
p r ~ u c t ~ ~ ~  changes on real oil prices, 

foil adjust their capital stocks over the intermediate a 
and less oil is consumed, thus resulting in lower oil 

It is argued therefore that the main facton that can cause large oil prim movemen& 
manifat themselves more in the intermediate tern than in the short. term. Further, over 
the long term, oil prices are robust to changes in factors that can promote large 

one of potential and even likely movements _- both up and d a m  ~- 
price of oil. Measures igned to mitigate the potential damages of 

oil ~ ~ n e ~ a ~ ~ ~ ~ ~ ~  should therefore be desig to ape  with severe price swings over the 
irntemdiate term, as well as the short term. 

swings. The proble of oil vulnerability is not simply o 
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Source: Reister (1987). 
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4. POSSIBLE IMPACTS OF INTERMEDIAE 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. 

Tbe 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 d l  zrmination 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 p i b l e  at this time, the potential impacts of intermediate price 
fluctuations are of sufficient severity to warrant additional research. 

%e problems posed by lower oil prices have been discussed in several papers 
contained in Pearce (1983). 
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5. MITIGATION MEASURES AND INTIERMEDIATE? 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 tly 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 (especialIy 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. 
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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 oE world oil will fluctuate over the intermediate term because of changes in 
market structure or changes in political or institutional factors. ID0 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 oE 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 con text 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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ders adjust along their long-run curves. Significant ins 
private sector’s stockpiling behavior and incentives to 

uctioh capacity and fuel-switching capacity. The recent price reduction also 
offers unique opportunities for studying domest~c and international exploration and drilling 
activities. 

ionat work is needed to study the impacts of the recent price reductions 
supply and demand for oil. In what ways will an intermediate price: 

ted date at which, for example, unconvent~onal fuels will be 
sources of energy have a lon startup time, how might 

intermediate price fluctuations affect the mnemic viability of these alternative fuels? 

Fourth, how do the recent price reductions and possibilities for intermediate price 
impact on the economies of oil-importing oilexporting developing countries? 

questism are not only important to the ind a1 debreloping 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 

rbing countries may place significant economic and political ressures on the major 
umn. 

Fifth, the infrastructure an ~~a~ factors that affect the flexibility of the 
attention. Little is horn of the effects of 

ding a ~ a n g e ~ e n ~ ,  such as netback deals, OF the vertical integration of major 
into downstream processing. Infrastructure changes in terms of the 

tation network and the capacities and capabilities domestic and world oil 
to process crudes of vatying qualities into varying p uct slates may change the 

flexibility 0f the market to rice changes. The degree to which future changes in the 
quality of crude oil and t end product mix could impact on oil vulnerability -- in 
themselves interesting questions -- may depend crucially on these institutional and 
infrastructure changes. 

market to price changes require 

Finally, more research is need past oil price increases and current oil 
nomy. Recall that a have impacted, and are impacting, on the macr 

r government intervention to reduce the threat of oil vulnerabilky is base 
on the ~ a ~ r ~ n o m ~ ~  externalities that can occur from oil price changes. 



7. CONCLUSIONS 

As policy makers and researchers are rediscwering, 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 shouM 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 €or 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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