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Strategies for reducing U.S. Oil Dependency

SUMMARY:

This report focusses on strategies for reducing the costs of U.S. dependency on imports of crude oil. The model
presented demonstrates how security of supply can be considered as an externality in the imports of oil. On the other
hand, if domestic production is increased in order to reduce imports, externalities destructive for the environment may
increase. The analysis shows how the optimal level of domestic production, imports and consumption of oil can be
found taking the externalities of security of supply and the environment into consideration.

In order to reduce the sensitivity and vulnerability dependence on foreign oil, the paper argues in favor of a continuous
reliance on the Strategic Petroleum Reserves (SPRs). Use of the SPRs dampens the immediate shocks in a situation of
disruption and reduces the sensitivity dependence. However, a heavy reliance on stock policy is not necessarily
reducing the possible longer term vulnerability dependence on foreign oil. Therefore, also the level of imports should
be considered reduced. The report argues that domestic U.S. production could not (of reserve and cost reasons) or
should not (of environmental reasons) be increased. Thus, a reduction in imports of oil should first of all be met by
reduced consumption. A combination of a tariff on imports and a tax on domestic production have the potential to
regulate imports and domestic production in an optimal manner taken the externalities into consideration. However,
the report recommend a gasoline tax. The argument is that it probably will be politically difficult to introduce taxes on
domestic oil producers simultaneously with the introduction of a tariff. As a single remedy introduced, a gasoline tax
will usually be more optimal than a tariff. 

NOTE: For a discussion of military options for reducing the problems connected with oil
dependency, see  see Austvik "The War Over the Price of Oil: Oil and the conflict on the Persian
Gulf", International Journal of Global Energy Issues Vol.5, No.2/3/4, pp.134-143. London October
1993. ISSN 0954-7118 (http://www.kaldor.no/energy/GLOB9205.pdf).
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INTRODUCTION1

Again, the U.S. is becoming more and more dependent on foreign oil. Consumption is increasing at
the same time as domestic production is decreasing. Imports were in 1988 above the level prior to
the first oil price shock in 1973/74, even though still below the level prior to the second, starting in
1979.2 Most observers agree that the market for crude oil today does not seem to involve any great
danger of a major disruption. But experts have been wrong before. Nobody foresaw the second
price shock in 1979/80 starting after Ayatollah Khomeiny's take-over in Iran.3 If the trend in
increasing U.S. imports continues over the next years, the U.S. may face as great or even greater
dependency on foreign oil as prior to the second shock.

This paper focusses on strategies for reducing U.S. dependency on foreign supplies of crude oil.
Both possible modifications of the trend towards increasing imports as well as the immediate
emergency problems in case of a disruption will be discussed.

The first Chapter makes an attempt to distinguish a country's "normal" dependence on imports of a
commodity from sensitivity and vulnerability dependence. The second part of Chapter One shows
figures for U.S. consumption, production and reserve development.

The second Chapter discusses how the risk for disruptions in supplies may be viewed as an
externality in imports and, thus, consumption of oil. The model presented also demonstrates how
environmental externalities as a result of increased domestic production can be evaluated together
with the security-of-supply problem. This is of particular importance if the security problem is
sought solved (partly) by increased domestic production.

Chapter Three discusses how fiscal policies and conservation and switching strategies can be used
in order to reduce imports. Special weight is assigned to the role of stocks as a means in an

                    
     1 Thanks to professor Lawrence H. Goulder for helpful guidance on the paper during his course on Natural
Resource and Environmental Economics at Department of Economics, Harvard University Spring 1989. Thanks also to
Robert Weiner (Kennedy School of Government) and Martin Saeter (NUPI) who has given other helpful comments.
Victor Burg (Kennedy School of Government) and Eilert Struksnes (NUPI) have improved the English language. Errors
of fact, theory, and interpretation remain my responsibility.

     2 Referring to the Organization of Oil Exporting Countries (OPEC), the first shock is often called OPEC I and the
second OPEC II. Some times the crash in prices in 1985/86 is called OPEC III. These notions will some times be used in
the paper.

     3 See Roland (1989) for a discussion of the problem of forecasting oil prices. Manne & Schrattenholzer (1987) show
a comparison of different oil price forecasts over the last decade. The studies show that over the last decade all experts
tend to have the same opinion; expecting moderately growing prices in the future starting from the level prevailing at the
time of each forecast. Thus, prognoses have to a large extent not hit the actual price developments to any significant
degree.
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emergency situation. Some foreign policy considerations are also included in the Chapter.

Chapter Four summarizes the discussion and suggests some policy options. The options are
discussed with emphasis on the effect they have on variables as dependency, vulnerability, the
budget, the environment, administrative and political feasibility and oil exports and importers,
respectively.

1  U.S. DEPENDENCY ON OIL IMPORTS

The situation in the oil market and the likelihood for and magnitude and duration of disruptions will
be taken as exogenous variables in this paper.4 We assume that there is some possibility that a crisis
may occur again. Our objective is to focus on how a given situation of disruption can be dealt with
and prepared for.
However, the type of crisis will affect the choice of policy. Under which circumstances should a
possible new price shock be a serious concern? How will the choice of policy be affected by the
gravity of the potential crisis? Clarifications of the dimensions of sensitivity and vulnerability
interdependence between nations may give some help in sorting out these questions.

1.1 Dependency, Sensitivity and Vulnerability

Dependency can be defined as a situation where a nation does not possess the capacity to produce
100 per cent of its own needs.5 According to this definition, most countries are dependent on
imports of a whole range of commodities. Dependency is thus a normal state of affairs. A country
can be sensitive, vulnerable or neither in it's dependency of the commodity when it's price or
availability changes. This will be a function of the magnitude and duration of the change and the
country's ability to adjust to the changed environment. It also varies with the importance of the
commodity in the economy. Obviously, changes in the supplies of oil is in and by itself more
important for most countries than changes in the supplies of for example fishing hooks.

Sensitivity dependence is measured by the degree of responsiveness within an existing policy
framework. It may reflect the difficulty to change policy within a short time and/or bindings to
domestic or international rules. Vulnerability, on the other hand, is a measure of the ability to adjust
to changes in the availability or price of a commodity on which the country depends. Thus,
vulnerability is represented by the costs caused by external price shocks even after policies have
been altered. In economic terms, vulnerability can be represented by the potential for significant
losses of output or welfare.

                    
     4 The more likely a disruption is expected to be, however, the more need for serious concern by the public sector as
well. If the likelihood of a disruption is nil, there should be no need for a particular policy as the security problem then
does not exist.

     5 Hogan & Mossavar-Rahmani (1987), page 9.
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A country can become more sensitive or vulnerable in a given state of dependency if the
commodity originates from one powerful state as opposed to if it is multilaterally dependent. It will
also depend on whether the supplying nations are antagonistic or friendly in their relations to the
purchasing country or not. Foreign politics will therefore be an important instrument for reducing
dependency in addition to the domestic measures. For oil, however, it is important to notice that a
sensitivity or vulnerability dependence can occur even if a country does not import oil from any
'risky' source at all. If the price of imports from 'secure' sources varies with the insecure sources, as
is the case for oil, the problem still persists. During a disruption anyone can normally purchase the
oil they want. The problem is that this oil costs so much in a crises that serious damages are brought
on to the country's economy. And the oil market today functions so well that a price change in one
part of the world, quite immediately affects prices anywhere else.6 Therefore, the U.S. can be rather
independent on insecure oil supplies (e.g. from the Persian Gulf) and still be dependent on price
fluctuations (e.g. on Mexican, Venezuelan, Canadian or North Sea oil). Thus, for oil, the security of
supply issue can be limited to a question of costs for the society when the price changes.

The costs of the dependency on imports of a commodity are measured both by the increased
expenditures on imports as well as the costly effects of changes on societies and governments. The
change in policy will depend on political will, governmental ability, resource capabilities as well as
international rules. A sensitivity dependence occurs in "the short run or when normative constrains
are high and international rules are binding".7 A vulnerability dependence occurs when "normative
constraints are low, and international rules are not considered binding".8 Thus, a country's
sensitivity can be significantly different from it's vulnerability.

As dependency on imports is a normal state of the economy, government policies should aim at
eliminating or reducing sensitivity and vulnerability. The two may be interlinked however; reduced
import of oil reduces dependency at the same time as it reduces the possible sensitivity and/or
vulnerability.

In the model presented in Chapter Two, we relate the security problem to the magnitude of imports.
The quality of this measurement for sensitivity and/or vulnerability dependence can be modified. If
two countries import the same quantity of oil and one of them has the option to shift to alternative
energies or increase domestic production and the other not, the first country is less vulnerable than
the other. This ability to shift depends both on the elasticity of demand and, as in the case of U.S.,
on the elasticity of domestic supply. The speed of the adjustment of demand and supply is

                    
     6 Corrected for transportation costs and differences in quality, the price of oil is with good approximation the same
world-wide.

     7 Keohane & Nye (1977), page 17.

     8 Ibid.
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important in determining the degree of dependency in the short and the long term, respectively.9 If a
country changes from being inelastic in it's demand for imports in both the short and long term to
inelastic in the short and elastic in the long term, the country's dependence on imports may change
from vulnerable to sensitive.

Also the energy intensity in the economy is important. The U.S. has for example a much higher
consumption of energy pr. unit of GNP than in Western Europe. Changes in the oil price will,
therefore, have larger impact on U.S. economy than on Western European economies.10 The level
and use of inventories will also affect the dependency. A release of inventories can be perceived as
equivalent to an increase in domestic production and reduces the damages to the economy in the
short run. The role and use of inventories will be discussed in more detail in Chapter 3.4.

Thus, when we use the magnitude of imports as a measurement of sensitivity or vulnerability
dependence in Chapter Two, many other factors are assumed to be constant. Even if this is a
simplification, it illustrates an important dimension of the problem.11

1.2 The U.S. Oil Balance

The U.S. is one of few countries in the Western world that have not increased taxes on gasoline and
other oil products as a response to the decline in world oil prices in 1986. The consumers have
benefitted immediately and fully from the price drop. Thus, demand has increased with some
400,000 barrels a day (O.4 mbd) in each of the three years 1986-87-88. Western Europe has
increased gasoline taxes to an extent that consumers have experienced rather small declines in
prices. The result has been that the increase in consumption in Western Europe has been more or
less insignificant compared with changes in the U.S..

However, while the drop in energy prices benefitted consumers and the overall U.S. economy, it
undercut the oil industry. A number of 'stripper-wells' have been closed down, reducing production
each of the last three years with some 200,000 barrels per day. The U.S. has proved to be the
world's highest cost producer. Furthermore, with low oil prices and better drilling prospects abroad,
the industry has to a large extent found it profitable to devote exploration efforts in other countries
than in the U.S.12 Long lead times between exploration, production decisions and actual production

                    
     9 Example: Japan with no domestic supply of oil may be more vulnerable to price shocks than the U.S.. On the other
hand, U.S. production does not seem to have reacted very much on the price hikes in the seventies. Increased domestic
production as replacement for imports is therefore not certain to be a significant alternative for the U.S. either. This will
be further discussed later in the paper.

     10  In 1984 this ratio was 0.65 for the U.S. and 0.35 for the rest of the OECD. Source: Austvik (1986), page 49.

     11  The policy of conservation and switching, that we briefly will discuss in Chapter 3.3, has, however, the effect of
both decreasing dependency by reducing demand and making demand more elastic. If short-term demand elasticities are
increased, vulnerability will be reduced in an emergency situation.

     12 New York Times, February 2 1989, page 1 and D5, indicate that more than half of American oil company's
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indicate that it may take several years to turn this trend, if so was decided.

In sum, the result has been an increase in imports in the size of 2 mbd  since 1985. Consumption in
1988 was estimated to almost 17 mbd and production to 8.2 mbd, with total imports amounting to
ca. 6.2 mbd, and 8.8 mbd if products are included. Thus, the increase in total petroleum imports has
been some 30 per cent and crude imports some 45 per cent over 3 years.

Seen in a longer perspective, i.e. the last two decades, oil production has, in fact, been rather stable
in the U.S., varying between 8 and 9 mbd. After a drop in 1974 and 1975, consumption, on the
other hand, rose somewhat in the second part of the 1970s, but has been dampened for many years
in the 1980s. With low oil prices, demand is increasing again and in 1987/88 it reached the level of
1973/74, even though it is still below the level of 1977/79.

 
1.2.1 Table: U.S. production, consumption and imports of oil.

Million barrels per day (mbd)
------------------------------------------------------ 
                                            Imports     
          Consumption    Production      Gross      Net  
------------------------------------------------------ 
1973            17,308        9,208      8,100    6,025 
1974            16,653        8,774      7,879    5,892 

       1975            16,322        8,375      7,947    5,846 
1976            17,461        8,132      9,329    7,090 
1977            18,431        8,245     10,186    8,565 
1978            18,847        8,707     10,140    8,002 
1979            18,513        8,552      9,961    7,985 
1980            17,056        8,597      8,459    6,365 
1981            16,058        8,572      7,486    5,401 
1982            15,296        8,649      6,647    4,298 
1983            15,231        8,688      6,543    4,312 
1984            15,726        8,879      6,847    4,715 
1985            15,726        8,971      6,755    4,286 
1986            16,281        8,680      7,601    5,439 
1987            16,665        8,349      8,316    5,914 
1988            16,925        8,158      8,767    6,200 
---------------------------------------------------------

Gross imports are calculated as the difference between
consumption and production. Net imports exclude
indirect imports, which are petroleum products imported
primarily from the Caribbean and West European areas
and refined from crude oil produced by OPEC. Data
source: U.S. Department of Energy (1988).

Could the U.S. increase domestic production of crude oil in order to reduce imports? Are the
reserves big enough? It is normally not easy to determine what are the reserves in an oil field or for
a country. It may, however, be helpful to distinguish between 3 different concepts.13 Current

                                                                 
exploration costs are now used abroad.

     13 Tietenberg (1988), page 114-115.
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reserves are those that are known to be profitably extractable at current prices. Potential reserves are
defined as a function of the price people are willing to pay. Thus, the size of the potential reserves
are changing with the price of oil. The endowment is the natural occurrence of resources in the
earth's crust. The third concept is geological rather than economic, and represents the upper limit on
the availability of terrestrial reserves. Theoretically, the price of oil can become so high that a
resource can be physically depleted. However, in practice, when the price becomes too high,
backstop prices will set upper limits for how high the price of oil can be and thus how much of the
endowment can be extracted. The current and potential reserves set the frames for the economic
scarcity of a reserve. The higher the price of oil, the larger the current reserves. The size of the
potential reserves depends, on the other hand, on the expectations made for the development of the
oil price.

When we in addition to the problems of definitions take into consideration the technical difficulties
in measuring underground reserves, the interest for oil companies to estimate low reserves in order
to push depreciation costs ahead in time and possible political interest in estimating low reserves of
security reasons, reserves figures must be studied with great care. Oil reserve figures for the U.S.
are excellent examples of this problem. For 25 years the reserve figures have shown a steady
readjustment and almost every year the U.S. has had 8-10 years left to produce before the reserves
were totally depleted! At the end of 1987 the figures were reported to be:14

1.2.2 Table. U.S. reserve figures and R/P-ratio 1987
------------------------------------
Reserves                   R/P-ratio
billion barrels            years  
------------------------------------
33.4                         9.0   
-----------------------------------

The R/P-ratio (reserves/production) shows the  number of years the reported
reserves would last if production were to continue at the current level.
Source: BP Statistical Review of World Energy (1988).

If decision-makers should base policies on these figures, quite dramatic conclusions should be
drawn. Continuous readjustment of reserves tells us that it would be premature. However, the
figures indicate that the endowment of oil in the U.S. is not infinite. Even in huge price hikes as in
the seventies, production proved to be rather inelastic. Substantial upwards adjustments in
production do therefore not seem to be a policy that is sustainable in the long run. Therefore, we
argue that the size of U.S. oil imports can first of all be regulated by reduced consumption.

2 EXTERNALITIES IN IMPORTS AND PRODUCTION

                    
     14 Reserves are by BP defined as 'proved reserves' as "to be those quantities which geological and engineering
information indicates with reasonable certainty can be recovered in the future from known reservoirs under existing
economic and operating conditions".
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The situation for an oil-consuming country with both domestic oil production and some imports,
can be illustrated as in the graph 2.0.1. Long run supply curve for U.S. domestic production is
represented by the upward sloping curve CAE. Domestic short run supply is assumed much more
inelastic, as illustrated by the vertical line through A. This is because it takes time for producers to
adjust to a new price environment. Uncertainty about a new price level may also delay producers'
decision of changing output. Therefore, a change in the price of oil may not affect output
significantly in the short run.

Demand is illustrated by the downward sloping curve EB. This curve also represents the marginal
social benefit of consuming oil. The price set in the world oil market is illustrated by the straight
line, Popec = p. U.S. production takes place in A and consumption in B. Quantity imported is
represented by the distance B-A. With no import, equilibrium will be in E, with much higher price
and lower quantities. The curves are drawn linear for simplicity reasons.

2.1 The Security Problem

Price

US supply 
long run

Quantity

US demand

US supply 
short run

p

ConsumptionProduction

2.0.1 The Basic Situation
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E

C

B
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If a disruption occurs, the price of crude oil moves from p to p# as illustrated in the graph 2.1.1. The
loss in consumer surplus of the price shock will be the area NDBO. Because of rigidities in the
expansion of domestic production, U.S. suppliers would not be able to immediately increase
production to K along their long-run supply curve. In the short run they will produce the same as
before, but at a higher price, i.e. in M instead of in A. They gain the area NMAO as a result of the
increased prices. If they had been able to move to K, they would have gained NKAO, which is an
even larger area.

The net (short run) loss to society is represented by the area MDBA. DBP is deadweight loss for
consumers, and MDPA transfers of wealth from domestic consumers to foreign producers. In the
longer run, if the new price level is sustained, domestic producers will adjust to K and gain MKA in
addition to NMAO. Therefore, the area MKA is benefits for foreign producers in the short run and
for domestic producers in the longer run. A price shock therefore causes larger damage to the total
economy in the short than in the long run. Consumers loses the area NDBO in both the short and
long run.

Let's assume that the imported quantity B-A is viewed as a security problem, because of these
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long run

Quantity

US demand

US supply 
short run
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losses in consumers' surplus in case of a disruption. We assume that the security problem is
considered to increase as quantity imported is increasing. One way to interpret the security problem
connected with imported oil is that the individual consumers, by buying oil and making investments
and behavioral adjustments with the expectations that oil shall continue to flow at current prices, is
imposing an externality to the society. They do not take it into account, because they are to small to
influence the situation15, the costs of increased stockpiling, emergency plans, or possible military
interventions in the Persian Gulf to secure the supplies.

The social cost they impose on society is illustrated by the upward sloping curve AFG in the graph.
The shape and slope of it will be influenced by many of the factors discussed in Chapter 1.1. As
imports grow, the costs to society are increasing in order to minimize the likelihood of severe
disruptions and to deal with the disruptions if they occur. The U.S. government could improve
national welfare by changing consumption and domestic production decisions to reflect the total
costs of oil imports, not just the private costs reflected in market transactions.

With these external costs included, consumption should have been in F where marginal social costs
equal marginal social benefits. In B, the point which the market realizes, marginal social benefits
equal marginal private costs. In this point, marginal social costs exceed marginal social benefits,
and the loss is represented by the shaded triangle BGF.

U.S. security of supply problem is, in this model, a function of the U.S. dependency (quantity
imported). As discussed in Chapter 1, this is a simplification of the real sensitivity and vulnerability
problem. The problems of dependency on foreign oil not only varies with imported quantity, but
also with the stability of the oil market, the number of suppliers in the market, the elasticity of
demand and supply (short and long run), the energy intensity (for example measured by the quantity
of oil needed per unit of output or GNP) in the economy and many other factors outside this model.
Nevertheless, a partial consideration of the problem may be helpful in order to design appropriate
policies in a situation where other variables can be thought of as rather constant over the relevant
time horizon.

If by some means or another, the U.S. government succeeded in realizing the price p* for
consumers with import prices remaining as before (i.e. by taxes or tariffs16), point F would be
realized for consumers. Consumption in F is socially optimal, as the marginal social cost curve
expresses how much society is willing to pay in order to reduce the negative effects of import
dependency. If point F was achieved by a tariff domestic producers would increase production up to
point H (after some time).

If a disruption occurs in this situation, with prices shooting to p#, consumers would lose NDFO', an

                    
     15  See Schelling (1978) for numerous examples on how rational behavior at the microlevel can lead to an irrational
macro outcome.

     16 Alternative policies to achieve this will be discussed later.
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area much smaller than NDBO. Producers would gain the area NLHO' in the short and NKHO' in
the long run. The net loss for the society would be LDFH in the short run and KDFH in the long run
(supposing that the remedy, e.g. the tariff is removed when prices went up to p#). The position of
the marginal social cost curve implies that the losses LDFH and KDFH, for the short and long run
respectively, are acceptable risks to take in case of a price shock. The damage, if a disruption
occurs, is reduced to an acceptable level at an acceptable cost.

A release of stocks could also improve the situation. A stock release of the size L-M would be
equivalent to a shift in the short run supply curve from S1 to S2. The short run situation would then
be the same as the situation as if prices before the disruption were raised to p*. The question is,
however, whether stocks can be large enough to cover this gap over the time period needed to
increase domestic production. We have argued that the long term U.S. supply curve seems rather
inelastic to changes in prices. Therefore, a stock release can only serve as a relief for a shorter
period of time. The loss for the society will be larger if the U.S. relies only on stock policy to take
care of the problem as opposed to adjustment of the size of the import (as well) in a long-lasting
disruption situation.

2.2 Environmental Concerns

However, if the security problem is (partly) sought solved by increased domestic production of oil
(assuming U.S. oil producers really can increase production), "unacceptable" environmental
problems could be the result. The more marginal oil fields are, they will have to be developed at a
higher cost and sometimes with increased environmental externalities.

Let's assume that the marginal environmental cost is increasing with quantity produced. The curve
through S, R and Q in the graph 2.2.1 illustrates the marginal social costs of domestic oil
production. Production represented by the point A imposes an external cost to the society
represented by the area SAQ. A social optimal production level at the price=p is represented by the
point T, where social marginal costs are equal to price and not by A, where private marginal costs
equal price.
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Thus, the optimal price of domestic oil for the society should be lower than p when environmental
concerns are taken into consideration. This is in contrast with the fact that the society may wish a
higher price of oil when considering security of supply aspects. A price increase for domestic
producers to p*, as in the previous graph, should therefore be weighed against the environmental
concerns one might have.

2.3 Combining Security and Environmental Aspects

In the graph 2.3.1 the social marginal cost of the environment damage of domestic oil production is
drawn as in the previous graph with MC(social)=price in R. The marginal social cost of import
dependency is drawn as in the security graph, but now it starts in R rather than in A. This is because
we take into consideration that domestic production should in fact have been lower than in A as it
imposes an environmental problem on society. Thus, the marginal social cost curve representing the
import dependency intersects the marginal (social) benefit curve for the society (demand curve) at
U. This is higher up than point F in graph 2.1.1. Total social marginal cost curve will follow the
curve C-S-R-W-U.

When we consider import dependency together with the environmental problems, consumption of
oil should be lower (and the price higher, p' > p*) than with no environmental considerations. If the
price equals p', the environmental costs to the society will be represented by the triangle SWV.
Domestic output should be lower (represented by the point W), and not by Y as p' would yield in a
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free market where marginal social costs exceed marginal private costs by the distance YZ.

Thus, when both security and environmental aspects are considered, and with the world oil price at
p, consumer prices should be raised to p'= p + t1 (t1 equals the distance UX). But producers' prices
should equal p' - t2 (t2 equals the distance UW). The point W has to be on domestic producers'
long-run supply curve, but can be both to the right (as in the graph) or to the left of point A, or in A
itself as a special case. The position of W depends on the slopes of the two marginal social costs
curves and the supply curve.
In the next Chapter we shall discuss some of the options at hand to achieve these socially desirable
goals.

3 POLICY OPTIONS

Chapter two outlined that an optimal price of oil from a security of supply perspective is in conflict
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with environmental concerns and vice versa.17 The security problem can be considered along two
dimensions. First to reduce the general level of dependency on foreign oil. Second, at any given
level of imports, to reduce the damage by a possible disruption in supply, normally expressed by
sharp increases in prices. In this Chapter we shall mainly discuss the role and use of an import fee, a
gasoline tax and stock building as means to reduce the security problem connected with imports of
crude oil in the United States.

3.1 Oil Import Fee

An import fee would raise the prices paid for all oil in the U.S..18 This would lower demand and
increase domestic production of oil. The costs to the economy of such an (in economic sense)
overall inefficient way of producing would be large.19 On the other hand, because the U.S. is a very
large purchaser, the fee would lower U.S. demand for oil and, thus, partially also lower the world
price of oil. That would benefit oil consuming and be negative for oil producing allies. And, as we
have mentioned in Chapter 2, increased domestic production may cause unacceptable
environmental damages, that is if it is possible to increase production to any significant extent.20 If
domestic production cannot be increased, the fee will distribute incomes from consumers to
producers without getting much more domestic oil. In that case, the tariff should be justified by
other reasons than security of supply. In a cost-benefit scheme the results of an import fee can in
short be summarized as:

Benefits:
•  Increased domestic oil production, exploration, reserve addition, and employment in the

petroleum sector.
•  Reduced U.S. oil imports, reduced import bill, reduced loss in case of a disruption.
•  Reduced world oil prices, good for oil-importing allies like Japan and most European

countries and most LDCs.

                    
     17  A lot of other factors could have been taken into consideration as well. Such considerations could be the balance
of payment, the budget deficit, unemployment nationally or regionally etc.

     18  The tariff could vary from a simple fixed fee, to a variable fee to establish a floor price or a fee in proportion to the
price of oil.

     19  U.S. Department of Energy (1987) claims that a 10 $ fee per barrel would have decreased GNP by about $200
billion in the period 1988-1995. Hogan & Mossavar-Rahmani (1987) argue that this is a far too high estimate.

     20  "Significant" increases should mean to a level above 9 mbd. As table 1.2.1 shows, domestic production has varied
between 8 and 9 mbd since 1973. Most literature refers to possible production increases in the size of some hundred
thousand barrels. The top production in 1982-86 (almost 9 mbd in 1985) was probably a result of OPEC II. These top
years may represent some upper limit of what could be achieved as a result of a sustained price increase in the range of
10-20 dollar. OPEC III has imposed lower investments and production the last years and it may take 2-4 years to
increase production if prices rise today. If all domestic oil would have to be paid 10-20 dollars extra in order to increase
domestic production, e.g. 0.5 mbd, it would be very expensive marginal barrels. It would probably then be cheaper to
give more direct incentives to develop these marginal barrels.
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•  Increased investment in capital equipment that has flexibility in fuel usage.
•  Import fee receipts, reduced federal deficit.
•  Increased flexibility in foreign policy towards the Persian Gulf area.

Costs:
•  Increased costs for consumers.
•  Reduced economic activity, employment, investments, U.S. competitiveness.
•  Reduced world oil prices, bad for oil-exporting allies. Hits 'safe' (Mexico, Venezuela,

North Sea) and 'unsafe' (Iran, Libya etc.) resources equally hard. Saudi Arabia might be
offended.

•  Depletes U.S. oil reserves at the cost of future depletion.
•  Increases environmental damage.
•  Some would argue that it is opposed to a free market ideology, even if such a market

does not consider the external costs it brings on to society.

A tariff at the size of t1 combined with a tax on domestic oil production at the size of t2 would, as
we have discussed in Chapter 2, figure 2.3.1, yield the point U for consumers and point W for
producers. This is the optimal solution when both security and environmental concerns are taken
into consideration. In our economic model we saw that only to impose a tariff would encourage
domestic production more than what is acceptable from an environmental point of view.

A tax on domestic production should also be considered more carefully than our simple scheme in
Chapter 2. The U.S. has shown to be the no. one world high cost producer. The industry itself
would probably rather argue that a subsidy is a more proper measure than a tax. Thus, politically it
will be important which of the interests, security, the environment or something else, will be given
the largest weight. 21

3.2 Gasoline Tax

An excise tax, e.g. at the size of t1, figure 2.3.1, could in a specific situation also realize an optimal
result, when we consider only the security and environmental aspects. That is, if UX=VW, i.e. that
point W exactly hits point A. If W is not in A, a gasoline tax will be sub-optimal, yielding too much
or too little domestic production. Depending on the distance VW the excise tax will yield a larger,
equal or smaller revenue for the government than the combination of a tariff and a tax on domestic
production.

With the difficulties in determining the real external costs of domestic production and security
concerns a tax may be not too far from t2. At least it lowers the environmental damage compared to
if only a tariff were imposed. But normally it would not be optimal for both environment and
                    
     21 In the Energy Journal no.3, 1988, different estimates and views on an import tariff in the U.S. are presented. While
Broadman & Hogan (1988) favor a tariff, Nesbitt & Choi (1988) and Tussing & Van Vacto (1988) argue against it. The
U.S. Department of Energy (1987) also argues against an import fee.
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security concerns. The costs and benefits can in short be summarized as:

Benefits:
•  Reduced U.S. oil imports, reduced import bill, reduced loss in case of a disruption.
•  Reduced world oil prices, good for oil-importing allies like Japan and most European

countries.
•  Increased Treasury revenue and reduced federal deficit.
•  Increased investment in capital equipment that has flexibility in fuel usage.

Costs:
•  Increased costs for consumers.
•  Reduced economic activity, employment, investments, U.S. competitiveness.
•  Reduced world oil prices, bad for oil-exporting allies. Hits 'safe' (Mexico, Venezuela,

North Sea) and 'unsafe' (Iran, Libya etc.) resources equally hard. Saudi Arabia might be
offended as an ally. Also reduces the price for U.S. producers.

•  Increased flexibility in foreign policy towards the Persian Gulf area.

As we see, many of the same goals are achieved with a tax as with the tariff. The main difference is
the effect on the domestic production/environment. The effect for the treasury will depend on the
magnitude of the tariff/taxes and the elasticities of demand and supply. Any sharp conclusion
cannot be made as long as we do not make any attempt to quantify the costs and benefits.22

3.3 Conservation and Switching Policies

The demand elasticity for oil depends both on the development of the relative prices on other
energies and the technologies that are used. By building more energy efficient cars, isolating houses
and bringing on the market other cheap energies a high consumption of oil would be less of a
problem.  Thus, by making demand for oil more elastic, the structural dependency for oil will be
reduced either in the short or long run or both.

Also increased energy prices would encourage consumers to use less energy and be more efficient
in its use. This will happen both with a tariff and a gasoline tax. Which of them is the most
appropriate one, if any, depends on the elasticities of supply and demand, and other goals
mentioned.

3.4 Stockpiling

Rather than relying on fiscal policies to reduce dependency on foreign oil, as e.g. most European
OECD countries do, the U.S. has let market forces work on their own to a much larger extent. On
the other hand, in the U.S. stock policies seem more important than in Europe. The next table

                    
     22 U.S. Department of Energy (1987, page E1-E7) makes an attempt to quantify the costs and benefits.
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shows that while total OECD stocks have increased some 844 million barrels since 1973, the U.S.
share of the increase was ca. 586 mbd. This is an increase of 50 per cent compared to the U.S. stock
level in 1973, a much larger increase than in Europe. Japan, however, has also increased its stock
with some 50 per cent in the period. In relation to the share of total OECD oil imports, these two
countries have a relatively much higher inventory of oil than do Western European economies.23

                       
3.4.0.1 Table: Petroleum Stocks in OECD countries

Million Barrels
-----------------------------------------------------------------
               USA      OECD-Europe  Japan   Others    Total OECD
-----------------------------------------------------------------
1973         1,008         1,070      303       67          2,588
1974         1,074         1,227      370       64          2,880
1975         1,133         1,154      375       67          2,903
1976         1,112         1,205      380       68          2,918
1977         1,312         1,268      409       68          3,224
1978         1,278         1,219      413       68          3,122
1979         1,341         1,353      460       75          3,379
1980         1,392         1,464      495       72          3,587
1981         1,484         1,337      482       67          3,531
1982         1,430         1,258      484       68          3,376
1983         1,454         1,142      470       68          3,255
1984         1,556         1,130      479       69          3,362
1985         1,519         1,092      494       66          3,284
1986*        1,555         1,082      502       69          3,321
1987*        1,579         1,109      520       72          3,395
1988**       1,594         1,102      542       70          3,432
-----------------------------------------------------------------

Yearly averages. ***=estimates, *=estimates. **=jan-july
1988. Petroleum stocks include crude oil (including
strategic reserves), unfinished oils, natural gas plant
liquids, and refined products. Petroleum stocks does
not include military stocks. Others include Australia,
New Zealand and the U.S. Territories. Data source: U.S.
Department of Energy (1988), Hubbard & Weiner (1983,1).

The policy in Western Europe to decrease demand by increasing taxes, obviously has had effects on
slowing down the growth in the demand for oil. But it has also slowed down economic growth
compared to a situation with no policies introduced. The effect of lower economic growth in low
price periods has to be weighed against the chances for and the damages made in the case of a
disruption in supplies. Different perceptions and situations in Western Europe as opposed to in the
U.S. and Japan on which approach is the most costly may provide some explanation for the

                    
     23 The U.S. represents some 26 % of total OECD imports of crude oil as opposed to Japan's 22 % and Western
Europe's almost 51 %. As a single country, the U.S. is the biggest importer of oil in the world. Source: Austvik (1986).
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different choices of polices. We shall take a somewhat closer look at the U.S. choice of policy; how
do inventories work and affect energy security.

3.4.1 Private Stocks and the Strategic Petroleum Reserves (SPR).

Most businesses trading and/or refining commodities need inventories to meet temporary
fluctuations in production and sales. The size of the inventory depends on ordered quantity and
variations in supplies and demand. In low-demand periods inventory is build up, and drawn down
when demand is high. Increased variations in demand and/or supply as well as increased uncertainty
increase the need for stocks.

In addition to 'normal stocks', mentioned above, a firm can also build inventory for speculative
purposes. This is not done out of a need to fulfill delivery obligations, but to make profit on
speculating on changes in the price. Speculative inventory behavior implies that firms should build
stocks when prices are rising, and sell when they are beginning to fall, corrected for the
administrative and capital costs of keeping the stock. A speculative stock-holder should build
inventory when the difference between expected future prices and current prices exceeds the costs
of storage.

The third types of stocks are the Strategic Petroleum Reserves (SPRs) owned by the government.
U.S. official policy, as set out by the U.S. Department of Energy, is to confine government
intervention in a disruption to using the SPR. The SPRs would be an additional source of supply,
which also would dampen the rise in prices in the case of a disruption. Thus, total stocks (S) in the
U.S. can be expressed as the sum of 'normal' private stocks (Sn), speculative private stocks (Ss) and
the governmental owned SPRs (Sg).

3.4.1.1 S  =  Sn  +  Ss +  Sg

How big a share of total stocks does each of these three components constitute? The SPRs are
easily observable as separate figures shown in the next table. The SPRs building started in 1977,
and has been increased considerably since OPEC II. It reached the level of 551 million barrels on
the average in 1988, and will probably be in the range of 560-575 million barrels in 1989. In 1988
the SPRs represented about 1/3 of total U.S. stocks.
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3.4.1.2 Table. Stockpiling of Petroleum in the United States
Million Barrels

--------------------------------------------------------
         Total     SPRs    Private      Days of U.S. cons.
                                        SPRs  Priv. Total
---------------------------------------------------- --
1960*       781       0        781        0            
1965*       834       0        834        0            
1970*       975       0        975        0     68    68
1973      1,008       0      1,008        0     58    58
1974      1,074       0      1,074        0     64    64
1975      1,133       0      1,133        0     70    70
1976      1,112       0      1,112        0     64    64
1977      1,312       7      1,305        0     71    71
1978      1,278      67      1,211        4     64    68
1979      1,341      91      1,250        5     68    72
1980      1,392     108      1,284        6     75    82
1981      1,484     230      1,254       14     78    92
1982      1,430     294      1,136       19     74    93
1983      1,454     379      1,075       25     71    96
1984      1,556     451      1,105       29     70    99
1985      1,519     493      1,026       31     65    97
1986*     1,555     503      1,052       31     65    95
1987*     1,579     528      1,051       32     63    95
1988**    1,594     551      1,043       33     62    94
--------------------------------------------------------

Yearly averages. *=estimates. **=jan-july 1988. Petroleum
stocks include crude oil, unfinished oils, natural gas
plant liquids, and refined products. Petroleum stocks
do not include military stocks. All sums do not add up
due to rounding. Data source: U.S. Department of Energy
(1988).

The distribution between 'normal' and 'speculative' stocks in the private inventories is not
observable in the same statistical way as the SPRs, as both go into private stock figures. However,
when we study oil inventories in the sixties up to the first oil shock in 1973, we observe a slow
build-up in total stocks. In this period oil prices were rather stable in nominal terms, i.e. real prices
were falling. The speculative motive in this period should indicate as low stocks (in fact zero
speculative stocks) as possible. The stocks kept at that time should therefore constitute only 'normal'
stocks. This is confirmed by the fact that in this period private stocks were not build as fast as oil
demand increased.24 The profit of holding stocks was negative. Thus, even though it is impossible
to determine exactly, a demand and supply level in the range of 15-17 mbd requires at a minimum
'normal' private stocks of some 1 million barrels.

With increased volatility in the oil market in the period 1973-82, the 'normal' private inventory
should, according to our discussion, be somewhat higher than in the pre-1973 period. As we see
from the figures in the previous table, private stocks were especially high in the late seventies, and
then back to the 1973 level from 1983 up till today. The last 5 year consumption has been at the
level of the pre-1973 years. Prices have been falling as well, indicating low speculative stocks.

                    
     24  Hubbard & Weiner (1983), page 5.
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This is of course a rather simplistic way to determine the size of 'normal' stocks. Nevertheless, it
gives some indication that it is first of all in volatile price situations that speculative stocks are built.
Even then it is difficult to determine whether increased stocks are due to the 'normal' need to
balance increased variations in supply or to speculations in order to gain profit from a sale at a later
point in time. The arguments mentioned above and the figures in the previous table indicate that the
overwhelming part of private U.S. oil inventory is due to the need for fulfilling obligations to
customers and rather less dependent on the expected price development.

3.4.2 The Effects of a Release of the Strategic Petroleum Reserves

Oil prices can increase for two reasons. Demand increases because of higher consumption of
inventory build-up. Or supply can be reduced due to production cuts (i.e. by OPEC countries) or
some other sort of disruption. A disruption worsens when production is close to capacity, as the
elasticity of supply normally is expected to be more inelastic at production figures close to capacity.

Before 1985 there were two prices of oil. The contract price was the one that most oil was sold for.
However, this price was too "rough" to equate the market to the full extent. Instability and the
difficulties in estimating the market exactly, justified the spot market. The spot market acts as a
barometer of disequilibrium to the contract price and it will also express expectations of the future
market development. After 1985 oil is not sold according to fixed contract prices, but the future
market has, to some extent, replaced their function. Still there is a spot price for day-to-day trade.
But the future prices more rapidly adjust to supply and demand conditions in the market and
expectations about the future development than did contract prices. The difference between spot
and future prices today, thus, will be less than the difference between spot and contract prices
before in periods with volatile prices.

The effect of stocks on prices is first of all to dampen the immediate shock. It is hard to see that the
magnitude of the stocks can large enough to affect dependency structure for oil. Hubbard & Weiner
(1982) divide the effect of a stock (SPR) release in three: a) The direct effect reduces demand for
OPEC output, and thus the magnitude of the spot price changes. The mitigation of the spot price
change also reflects some mitigation of the future prices. b) The feedback effect represents the
reduced cutback in consumption caused by a lower price than the market would have yielded
without a stock release. Obviously, the feedback effect works against the direct effect. c) The
international interaction  effect depends on how foreign stocks react to SPRs releases. If other
countries cooperate, the SPRs and other countries' stockpiles are released simultaneously. This
serves to magnify the effect. Competition implies that as the U.S. draw stocks are built up, foreign
stocks may be built down. This serves to mitigate the effect. But in addition to these effects, a
fourth effect may be added; d) the domestic production effect. Keeping down the prices implies
reduced increase in domestic oil production compared to no intervention. The sum of these four
effects gives the net result of a SPRs release.

Is there any relationship between the SPRs and the private stocks? Consider a situation where prices
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rise rapidly and the government starts to draw on the reserves. The draw-down increases supply in
the market and tend to dampen spot prices as well as the volatility in them. Less price increase and
volatility serves to lower both normal and private stocks. Thus, Sn and Ss will both increase less
than with no SPRs release. The SPRs releases serve to reduce private inventory accumulation.
Similarly, when SPRs are built the partial effect on both private normal and speculative stocks are
that they will be increased as well, because SPRs build-up increases demand and thus prices.
Therefore, SPRs build up tends to increase total stocks more than just the build-up itself.

                                 +         +

                   dS         dSs       dSn        
3.4.2.1        ---   =    ---   +   ---   +  1    >    1
                   dSg         dSg       dSg

Similarly, a SPRs draw tends to lower total stocks more than just the reduction in the SPRs.
However, the reduced volatility in prices does not mean that SPRs necessarily manages to stabilize
them totally. Therefore, when prices are increasing, speculative stocks may be built at the same
time as SPRs are released. It may thus look like they absorb SPR-stocks because the net effect on
the prices are that they still are increasing. Furthermore, Sn will also increase at the same time as
SPRs are released in such a situation, but less than with no intervention. From table 3.4.1.2 we see
that when SPRs were built up in the eighties, private stocks were built down. The SPRs building is
a result of a policy to increase the ability to respond to spot price changes. The reduction in private
inventories can be explained as a result of falling real prices of oil in the period and a greater
stability in the market, rather than as a result of SPRs increases.

Because private stocks are built during a price shock, demand is further increased and they may
therefore tend to worsen the crises. This happened in 1979-81, when the cut-backs in Irani and Iraqi
production were met with increased private stock-building. If the initial price increase from the
shock is p., the mitigation effect on the price increases as a result of SPRs release �dp./dSg�, the
price increase after the release of the SPR, p.(new), can be expressed as:
   
                                
3.4.2.2 p.(new)   =     p.   -  |dp./dSg|  >   0
                                    

In the crises needed for SPRs to be drawn down, i.e. a declaration of emergency by the US
President, it seem difficult to expect that SPRs releases can change the direction of the price
development, i.e. that �dp./dSg� > p.. To manage this, stocks would have to be very large.
However, as SPRs releases mitigate the price increase they also changes the magnitude of the
private speculative stock-building.
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As speculative stocks are built on the expectation of the price development, SPRs releases may,
however, affect these expectations to such an extent that speculative stocks are sold when SPRs are
released which would magnify the effect. If SPRs should be drawn at minor shocks, �dp./dSg�
may become sufficiently close to p. that it will be profitable to release the speculative stocks (if the
costs of holding the stocks exceed the difference between p. and �dp./dSg�.25 Therefore, the effect
of use of SPRs in a "sub-trigger" system seems more unclear than in a "trigger" system, i.e. a major
price shock (see Chapter 3.4.3).26

In a major price shock, speculation is important to investigate in order to understand the price
dynamics of the oil market during a disruption and to determine at which level the SPRs should be
drawn. It is also important to be aware of the increase of "normal" stocks in a disruption situation.
However, if we assume the shock is big enough so both normal and speculative stocks are built in a
crisis even if SPRs are released (p.(new) > cost of holding stocks) and that they thus worsen the
crisis, a tempting question can be raised: Can the government refrain companies from making spot-
market purchases in such a situation? Obviously, governmental interest in overall stability may in
such a situation conflict with the companies' need for increased inventory to fulfill obligations as
well as their speculative interests.

3.4.3 Stocks, Energy Security and International Cooperation

An inventory of oil can serve as an alternative source of supply, which rapidly could be put on the
market (unlike increased domestic production). Except for the speculative stocks, they are some
sort  of a insurance protection against disruption. The optimal size of the stockpile should minimize
the sum of expected damages plus the cost of stock-piling. In marginal terms, the costs of the last
barrel stored (capital and administering costs) should equal the costs of the expected damage from
not storing it.

Both the level of the stock and the draw-down (or build-up) pattern in times of crises, will affect the
final outcome of a price shock. The IEA provisions27 from 1974 implied that if more than 7 % of
consumption were disrupted, the stocks should start to be withdrawn ("triggered").28 This may be
thought of as what we have called a "major" shock. If all IEA countries coordinate their use of
stocks, the total effect on the market may be significant but the costs for each country less. The

                    
     25 Obviously, at some point in time, when prices are expected to stop rising or even fall, speculative stocks will be
sold. In such a situation, a release of SPRs would reinforce the downward trend in the prices and the sale of speculative
stocks would in its turn reinforce this.

     26 This might be an argument to use SPRs in smaller shocks as the effects then might be magnified by the sale of
speculative stocks.

     27 The International Energy Agency (IEA), a subsidiary of the OECD.

     28  There have also been discussion of various 'sub-trigger' system, i.e. reflecting the damage done by disruptions
falling below the 7% threshold.
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international interaction effect is magnified. By such a coordinated policy each country will be
better off than if they should act alone. The magnitude of the benefit is debatable, but the surveys
done on the subject represent a consensus that the effect is substantial.29

The main features of the IEA cooperation in order to lower short run demand include:30

a) Member countries shall hold stocks equal to 90 days of net imports. Table 3.4.1.2 shows
that the U.S. fulfills this obligation. However, the SPRs represent only 33 days of
consumption (1988), most of the inventories are "normal" stocks.
b) The sharing mechanism in case of a crisis is essentially dormant until it is determined
that a severe disruption really has occurred. As mentioned, at least 7 % of total consumption
compared to the last year's use, has to be disrupted.
c) If a crisis occurs, member countries have to reduce consumption by 7 %, thus imports by
more than 7 % and the rest shall be made up by drawing down reserves. Thus, this is a
combination of stock policy and some other means to reduce demand (for example
rationing).

The important point here is the aspect of international coordination. The effectiveness of a SPRs
draw may be significantly different if other countries do not do likewise. If a release of the SPRs in
the U.S. is fully absorbed by an increase in stocks in Western Europe, the effect on the market price
would be nil as the international interaction effect then outweighs the direct effect.31

4 SUMMARY AND CONCLUSIONS

If a country becomes sensitive or vulnerable in it's imports of crude oil, the imports (and
consumption) have an added cost which is not reflected in the market place. As was shown in 2.1, a
'free' market generally results in too much dependence on imports. Self-sufficiency is, however,
inefficient and the private costs of increasing domestic production so this could happen exceed the
social benefits. An embargo is not a certain event, it may not even occur. Thus, some imports are
desirable. The optimal amount of imports will depend on the likelihood that an embargo should
occur, as well as the intensity and duration of it. This is reflected by the slope and shape of the
marginal social cost curve for import dependency.

We have touched upon some policies to deal with this problem in Chapter 3. It is in the context of
our discussion important to be aware of the fact that few countries view the physical dependency on
oil as a severe problem. In the oil crises we have had, oil has been available, but at a much higher

                    
     29 Hubbard & Weiner (1982), page 2.

     30 Hubbard & Weiner (1982), page 3.

     31 Lumsden (1989) presents an overview of Western countries' efforts in making cooperative actions in order to
decrease vulnerability to disruptions in oil supply.
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price than was acceptable without bringing on serious damage to the economy. Even without any
physical import from insecure sources, a country may still face a security of supply problem from
the (volatile) price prevailing in the world oil market, partly determined by variations in or
decisions made by "insecure" suppliers.

The way to deal with the problem depend to some extent on the nature of the crisis. There are
smaller and larger price fluctuations and they can last for a very short time or for longer periods. We
have discussed the problem along two lines; the short term actions to cope with disruptions when
they occur (as stock policies can be a part of) and longer term measures to reduce the overall
dependency (as tariffs, taxes and conservation measures are). Thus the measures are in many
respects not alternatives, but rather complementary to each other.

Among the policies we have discussed, immediate shocks can best be dealt with use of inventory.32

Coordination of a collective action in drawing stocks through the IEA is especially important in
order to magnify the effect of the stock draw. We have argued that the SPRs and private speculative
stocks are not related directly to each other. In a major price shock, a draw on the SPRs serves to
mitigate private stockbuilding through the dampening of the price increases. But as speculative
stocks are built when prices increase, which is the time when profits can be made, private stocks
will still be built when SPRs are drawn and vice versa. Statistically one may therefore find some
correlation between SPRs draw and speculative private stockpiling, because of their inverted
reactions to rapid changes in prices. At smaller shocks, however, the possibility that speculative
stocks should be sold when SPRs are released are larger. That would reinforce the effects of the
SPRs draw. When prices are expected to stop rising or even decline (the rise in prices is smaller
than the costs of holding the inventory), speculative stocks will be built down.

The longer term responses are aimed at reducing dependency by restraining demand growth and
possibly encouraging domestic oil production. Increased domestic production may, however, meet
objections from environmentalists. Furthermore, statistics on U.S. production (and reserves) may
indicate that supply is rather inelastic to changes in prices as long as it covers costs. Therefore, is
may be argued that the dependency should first of all be dealt with by restraining demand.

Obviously there are good reasons to encourage conservation and investment in capital equipment
with flexibility in fuel usage. The controversy remains whether one should use a tariff or a gasoline
tax, some combination of both or none of them, in order to restrain demand. 

The model in Chapter 2 argues that a combination of a tariff and a tax on domestic production to
reduce environmental damage is optimal. A gasoline tax would, in the model, only be optimal in
the special situation when marginal social costs to the environment of increased domestic
production equal marginal social costs of import dependency. However, either values are possible
to measure statistically.
                    
     32 But also a long-term policy to increase the ability to do fuel-switching and conservation will be an important
improvement of the emergency problem.
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In the choice of policy, factors outside the model have to be drawn into consideration as well. We
have mentioned some of the most important ones in Chapter 3. These factors are both of micro- and
macroeconomic and national and international political kind. It is outside the scope and length of
this paper to calculate the costs and benefits of the pros and cons of the strategies listed in Chapter
3. However, we shall make an attempt to summarize the effects of the three options we are
discussing.

In table 4.1, the effects of the alternative policies on important variables are given pluses (+) and
minuses (-). A gasoline tax is thought to exactly offset the tariff's effect on price of oil in the
domestic market. Thus, a tariff rising domestic prices 5 $/bbl is the alternative to a gasoline tax also
rising domestic prices 5 $/bbl.

4.1 Table. Comparison of Alternative Policies   
-------------------------------------------------------------------------------------------------------------------------------------       
EFFECT ON:   Security of supply                Environ-    Admini-     Poli-     Oil             Oil
POLICY           long t.  short t.       Budget   ment           strative     tical      Exporters  Importers
-------------------------------------------------------------------------------------------------------------------------------------
Gasoline Tax                  +        0                ++            +                  +              -           -                 +
Import Fee                      ++       0                +               -                  +             -           --                ++
SPR                             0?       +                -               0                  +            +           0+               +
-------------------------------------------------------------------------------------------------------------------------------------

An import fee raises domestic oil price both to consumers and producers. A gasoline tax, on the
other hand, raises the price to consumers but leaves the price to producers at approximately the
same level. Thus a major difference between the two is their effect on the producers. An import fee
will raise domestic production (at least marginally), a gasoline tax probably decrease it marginally
(because of the lowering of world oil prices).

a) Long- and short-term security of supply. Dependency on foreign oil will be reduced more with an
import fee than with a gasoline tax. The magnitude of the dependency will in its turn have an effect
on the security of supply in a given situation (which is defined in Chapter One as a question of
changes in crude oil prices). However, the fiscal policies are long term goals. Neither a tariff nor a
gasoline tax helps much for the immediate shocks. In a specific emergency situation stock policies
are better because of the immediate provision of new supplies.

b) The budget. A gasoline tax will yield higher revenues to the government than an equally sized
tariff, as the tax also gives incomes from domestically produced oil. The costs of keeping the SPRs
give them a minus in the budget.

c) Environment. For the environment a gasoline tax is better than an import fee as the latter
increases prices to domestic producers. Increased production as a result of a tariff may impose more
environmental damage. However, the effect of reduced demand as the result of the import fee may



27

offset its effect on increased domestic production because of the inelasticity of supply. In that case
the effect of an import fee will be positive for the environment.

d) Administrative and political feasibility. It is difficult to see any clear difference in the costs and
difficulty in administering the alternative policies. However, as SPRs obviously have a political
support in the U.S., it is more doubtful whether such support exists for the fiscal alternatives. With
president Bush's promise of "no new taxes" both the gasoline tax and the import fee are given a
minus.

e) Foreign oil exporters and importers. As the import fee increases U.S. domestic production (at
least marginally) foreign oil exporters will like the tariff less than a gasoline tax. Foreign oil
importers, however, will appreciate increased U.S. domestic production as lower U.S. imports keep
world prices down, and thus prefer the import fee to the gasoline tax. The SPRs stabilizing effects
may be perceived to be positive among oil exporters as they also benefit from stability. However,
SPRs will normally be used to reduce prices (in the short term) and it is more likely that oil
exporters may (at least partially) be better off without SPRs. Oil importers would benefit from the
SPRs, as the U.S. itself.

If we stick to the argument that domestic productions should not (for environmental reasons) or
could not (because of inelasticity in supply and reserve situation) be increased, there may be reasons
to exclude the tariff alone as the policy device.33 A tariff combined with a tax on domestic
producers may seem politically too complicated in spite of its superiority in the sense of economic
efficiency.

A gasoline tax seems to be of less controversy in foreign policy terms. It may be perceived more as
an internal political device than being directed against oil-exporting nations. In Western Europe the
gasoline taxes are much higher than in the U.S. which also make this option easier politically.34

Whether the political arena may accept a new tax or a tariff is an open question. As long as a
gasoline tax would lower world oil price (to some extent) and thus hit domestic as well as foreign
producers, it should, however, be possible to give the domestic oil industry some economic
advantages as compensation for their losses. That may ease the industry's political pressure against
such a tax. Still, the Bush Administration, as did Ronald Reagan, will probably avoid both a tax and

                    
     33  Furthermore, as oil is a depletable resource, there is a user cost associated with its efficient use. To reorient the
domestic extraction towards the present, future benefits are reduced and may therefore turn out to be a short-term policy
and increasing vulnerability in the future.

     34  In fact, the dampening of demand caused by the higher prices in Europe today keeps world oil price down and thus
contributes in reducing U.S. import vulnerability. On the other hand, in a disruption, Europe will benefit from the larger
SPR releases in the U.S.. Thus, in some way, Europe and the U.S. are complementary in the different approaches to
reduce vulnerability to changes in the price of oil.
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a tariff as long as possible.

What about doing nothing? Consumption will probably continue to grow, conservation will not be
encouraged and the U.S. may face very high import bills if and when the next price shock comes.
But part of the solution on the security problem may come from the market itself if the prices in the
world market continue their gradual increase and thereby dampening off consumption.35

Reduced sensitivity and vulnerability, even reduced dependency, may in and by itself deter OPEC
countries from causing a disruption situation. With sufficiently low security risk for the consuming
countries, prices may not increase enough to compensate for the lower volumes over the relevant
time horizon for the Organization of Oil Producing Countries. The value of the deterrence effect
should be taken into consideration (the premium paid for the shock never to happen) when
calculating the optimal size of the tax and the stocks. The sum of Western European fiscal and U.S.
and Japanese stock policy today represents in fact a combination of the use of SPRs with high
gasoline taxes. However, the size of the optimal tax depends on the size and draw-down pattern of
the SPRs and vice versa. If today's situation is optimal, for the OECD as a whole or for the U.S. in
particular, this seems more accidental than deliberate.
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