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TWENTY YEARS OF ENERGY POLICY: WHAT SHOULD WE HAVE LEARNED? 

David L. Greene 

Center for Transportation Analysis 

Oak Ridge National Laboratory 

July 1, 1994 

1. INTRODUCTION 

A little more than twenty years ago, the Arab members of the Organization of Petroleum Exporting Countries 

(OPEC) launched a boycott of oil shipments to the United States in protest of the U.S. support to Israel in the 

1973 October War. It is very likely that no one was more surprised at the result than the Arab OPEC states 

themselves (Yergjn, 1991). Oil prices, which had been declining slowly for decades doubled in the course of 

a year sending the western economies reeling under inflation, unemployment, and recession. A second oil 

price shock in 1979-80, this time associated with the Iran-Iraq War, appeared to have a similarly devastating 

impact on oil importing countries. But oil prices fell from 1982 through 1985 and positively collapsed in 1986 

to levels very near those of the pre-OPEC era (Figure 1). 

Today we have the luxury to reflect on the past twenty years of energy market events and energy policies and 

consider what we have learned that may be useful for the future. Many of the important lessons are 

thoughtfully presented in other chapters of this book: the effects of energy price deregulation, the importance 

of technology in the response to energy price changes, the role of strategic petroleum stocks, and more. In 
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FIGURE 1. WORLD CRUDE OIL PRICE AND PRODUCTION, 1960-93 
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Source: Energy Information Administration, Annual Energy Review 1991, tables 68 
Monthly Energy Review, 5/94, tables 9.1 & 10.1b. 



this chapter, I would like to focus on two important lessons that we should have learned but, I fear we may 

have seriously misunderstood. The first is that oil price shocks were a very big and very real problem for 

oil importing countries, a problem that has not gone away. A recent study of the cost of oil price shocks 

to the United States over the past twenty years put the bill at $4 trillion, conservatively (Greene and Leiby, 

1993). The second is that energy markets alone cannot be expected to solve the societal problems consequent 

to oil dependence. There is a continuing need for effective governmental energy policy. This larger lesson 

I will try to illustrate with a more limited yet still very important example of automobile fuel economy 

standards. Automobile fuel economy regulation has worked and worked effectively to reduce oil 

consumption and the externalities associated with it, and can stili work effectively in the future. It is 

not only that there are significant externalities resulting from oil use, but also that the market for energy 

efficiency will not necessarily produce the most cost-effective level of energy efficiency based on private costs. 

To some, these "lessons" may seem self evident. But I suspect that to others they sound more like anathema. 

Bohi (1989; Bohi and Toman, 1992) and others have forcefully argued that OPEC is not the cause of the 

suffering that followed the oil market disruptions of the seventies, but rather a convenient scapegoat for the 

failed policy of excessive government regulation of energy markets and indeed the entire economy. This view 

argues that OPEC never was an effective cartel, but rather serendipitously benefitted from the disruption of 

world energy markets caused by misguided energy policies and the natural order of things. As for the federal 

fuel economy, or CAFE, standards, they are seen as a perfect example of exactly the wrong kind of energy 

policy. What fuel economy improvements were worth making were made in response to the rise in gasoline 

prices; any caused by the regulations must have been economically inefficient and therefore an unnecessary 

burden on automobile manufacturers and consumers (Crandall, Gruenspecht, Keeler, and Lave, 1986; Leone 

and Parkinson, 1990). These lessons are convenient and comforting. They imply that there never really was 

a real energy problem and if we can just keep government out of energy markets we needn't worry about a 
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future energy problem. I will argue that not only are these the wrong lessons to have learned from history, 

but that if we follow them we will most likely be condemned to repeat the lesson. 

2. OIL PRICE SHOCKS: HOW BIG A PROBLEM? 

The costs of oil price disruptions have been very large. Leiby and Greene (1993) retrospectively estimated 

that the economic costs to the United States of OPEC s manipulation of world oil prices amounted to $4 trillion 

over the twenty years from 1972 to 1991 (Greene and Leiby, 1993).' Sums this large are difficult to 

comprehend. The costs of oil market monopolization are on the order of one year's GNP ($5.5 T in 1990, 

for example), or total expenditures on national defense for the same period ($5.2T), or total interest payments 

on the national debt from 1972-1991 ($2. IT). Our estimates rank oil market disruptions as one of our largest 

national problems of the past twenty years. 

Any estimate such as this depends on the definition of a counterfactual case: costs compared to what? Our 

costs were estimated compared to a status quo ante world oil market, a market in which neither OPEC nor 

anyone else exercised monopoly power.2 During the pre-OPEC era, oil prices had been stable or gradually 

declining for a quarter of a century (Figure 1). What happened suddenly in October of 1973 was not that oil 

'The $4 trillion estimate is a simple (undiscounted) sum of constant 1990 dollars. That is, costs in each 

year were inflated to constant 1990 $ using the implicit price deflator of Gross National Product (GNP), but 

were not converted to present value. 

2One could argue that the "Seven Sisters," the world's dominant oil companies of the pre OPEC era, 

exercised some form of monopoly power in world oil markets. If one believes this argument, then our 

counterfactual case should be interpreted as status quo ante rather than unmonopolized. 
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wells abruptly dried up or that oil discovery and development became unexpectedly more difficult. What 

happened was that a group of producers collectively holding three-fourths of the world's oil reserves and 

accounting for more than one-half of the world's production suddenly decided to restrict supply in a very tight 

market. In other words, they used monopoly power. How this led to oil price shocks will be explained below. 

Sudden oil price shocks caused by monopolistic behavior create three types of economic costs for oil 

consumers (Greene and Leiby, 1993): 

1. A loss of potential GNP occurs because from the economy's perspective there is no difference 

between a price increase due to physical scarcity and a price increase due to monopoly behavior. 

A price increase is a signal that resources have become economically more scarce. Because 

petroleum products are so well suited for certain uses such as transportation fuels, they have few 

close substitutes. In a world where oil is more scarce, less output can be produced with the same 

amount of capital and labor. This loss of the potential to produce is permanent, so long as prices 

remain high. Conversely, when prices fall suddenly, there is a gain in potential GNP. 

2. Macroeconomic adjustment costs arise because the economy is unable to instantly adjust prices 

and wages, and even more importandy, adjust the technology embodied in capital, to the new price 

regime. When oil prices rose, energy using capital became inconsistent with the new price regime: 

it was too inefficient. If we could have instantly adjusted the efficiency of energy using capital we 

could have driven more, kept our homes warmer in winter, produced more electricity, and 

manufactured more output than we actually did, even with the higher energy prices. Because it 

takes time to adjust, the economy suffers an additional loss of GNP above and beyond the 

"permanent" loss of potential output. This loss, however, disappears over time as the economy 



adjusts. Unlike the potential GNP effect, macroeconomic adjustment losses occur even when 

prices fall. 

3. Monopolistic pricing causes a transfer of wealth from oil consumers to oil producers. From the 

perspective of the world economy as a whole, this transfer is not an economic loss, it is simply a 

change in the terms of trade between oil producers and oil consumers in the favor of oil producers. 

World economic output remains the same, given the losses included in points 1 and 2. But from 

the viewpoint of the United States as an oil importer, there is a real loss of wealth. Simply put, 

we get poorer and they get richer. We assumed that this mattered to the United States as a nation, 

and so we count it as a cost. Wealth transfer is the easiest component to estimate, since it is equal 

to U.S. oil imports times the difference between the actual market price and the assumed 

counterfactual (status quo ante) price. The transfer of wealth is the only one of the three 

components that depends directly on how much oil the U.S. imports. 

Numerous (at least 14) estimates of the effects of energy price shocks on U.S. GNP have produced a general 

consensus that a sudden 50% increase in world oil prices will produce something like a 2.5% drop in GNP 

(Hickman, 1987). That is, the elasticity of GNP with respect to oil price is about -0.05. This includes hoth 

the "permanent" loss of potential GNP and the macroeconomic adjustment costs. There are few estimates of 

the individual components, but it has been suggested that they are roughly equal in magnitude (Pindyck, 1980). 

The size of these estimates agrees well with economic theory.3 

^ h i (1989) derived a theoretical upper bound on the impact of oil price on GNP that he believed showed 

that the loss of potential GNP could not possibly be as large as the macroeconomic models were indicating. 

His conclusion, however, was due to an error in calculation (see Greene and Leiby, 1993, footnote 15, p. 22). 

When computed correctly, Bohi's calculation indicates an upper bound on the potential loss of GNP that is 
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Using historical data, the GNP elasticity of-0.05, and appropriate methods for reflecting dynamic adjustments 

over time, Greene and Leiby (1993) estimated that the total costs of oil price shocks to the U.S. economy from 

1972 to 1991 amounted to over $4 trillion in undiscounted 1990 dollars (Figure 2). 4 Their estimates break 

down as follows: 

1. Loss of potential GNP: $2.1 trillion ($3T present value at 5% real discount rate) 

2. Macroeconomic adjustment losses: $800 billion ($1.4T present value) 

3. Wealth transfer: $1.2 trillion ($1.9T present value) 

No one would argue that these costs are not important. A very real issue, however, is whether such costs can 

be avoided (Bohi and Toman, 1992). An equally important issue is whether such oil price shocks are likely 

to happen again. To understand these two issues, we must have a theory of how the world oil market works. 

3. OIL MARKET MONOPOLY: CAN IT HAPPEN AGAIN? 

Few doubt that OPEC has exercised monopoly power in the world oil market. Even fewer doubt that the 

OPEC nations could exercise monopoly power if they were willing and able to cooperate (Bohi and Toman, 

1992). But many are confused about the nature of OPEC's market power, and cannot understand how a cartel 

that can send oil prices skyrocketing one year can lose control of the market only a few years later. To some 

this is evidence of a failure to use market power, or even of a total collapse of the cartel. In fact, it is a 

generally larger than the impacts predicted by the macroeconomic models. 

4If one assumes that oil prices would otherwise have increased at a real rate of 2% per year, the total loss 

decreases only $0.5T to $3.6T. 
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FIGURE 2. THE COSTS OF OIL MARKET MONOPOLIZATION 
TO THE U.S. ECONOMY, 1972-1991 

1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 
Macroeconomic Adjustment Cost Share 50%, Rate Parameter 0.85 

Source: Greene and Leiby, 1993. 



reflection of the real economic constraints on the cartel's monopoly power. To understand how OPEC uses 

its market power, what the limits of that power are, and how the actions of the U.S. and other oil consuming 

nations can affect that market power, we need a theory of OPEC's role in the world oil market. 

Our theory begins with the counterintuitive, yet valid assumption that oil is not a depletable resource. No one 

has explained this paradox better than Adelman (1989: 19) in his description of the history of U.S. oil reserves 

following WW II. 

"No area in the world is as drilled-up today as this country was (excluding Alaska) in 1945; 

'Remaining recoverable reserves' were 20 billion barrels. In the next 42 years, the 'lower 

48' produced not 20 but 100 billion, and had 20 billion left. Equally important, there was no 

increase in real cost before 1973." 

"Was this 100-billion barrels-plus and stable costs, a miracle, like Moses striking the desert 

rock to get water? Hardly. The lesson is that oil reserves are not a fixed stock to be 

allocated over time, but an inventory, constantly consumed and replenished by investment." 

Yes, oil resources are ultimately finite, but so are resources of iron and aluminum. The point is that we are 

so far from the point of exhausting oil resources that the market behaves as if oil were not a finite resource. 

As Mabro (1992: 3) put it: 

"The geophysical limits may bite one day, but this day of reckoning is so far ahead as to 

have, on any conceivable assumption about discount rates, no impact on price." 
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This being true, a static model of oil supplier behavior will suffice to explain the nature of monopoly power 

in the world market. The basic theory of monopoly pricing predicts that a complete monopolist will charge 

a premium over the cost of production that depends on the elasticity of demand, p. The ratio of the 

monopolist's revenue maximizing price to the cost of production is, 

OPEC, of course, is not a complete monopolist. Although OPEC countries contain three fourths of the 

world's reserves, they produced in 1990 only 43% of world oil supply ( USDOE EIA, 1994, Table 10.1b). 

According to economic theory, a monopolist that controls only part of the market will also charge a mark-up 

over the cost of production, but this partial monopoly mark-up is dependent on the supply responsiveness of 

the other, competitive producers, and on the share of the market held by the partial monopolist. If we define 

the supply response (8) to be the number of barrels produced by the rest of the world in response to a one 

barrel per day change in OPEC production, and let o represent OPEC's market share, then OPEC's monopoly 

price mark-up is described by the equation: 

P 1 

( ' • 
- (8.1) 
P ) 

The monopoly price mark-up specifies the price that maximizes the monopolist's total profit. If it charges 

more than P, demand will drop sufficiently that total profits will fall. If it charges less, profits will also fall. 

In words, equation (2) says that a partial monopolist's market power will increase if demand elasticity 

decreases, supply response decreases, or market share increases.5 In interpreting equation (2), we note that 

5If market power is the ability to charge a higher than competitive price, then market power is aptly 

measured by the monopoly price mark-up. 
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P<0, 0 < o < l , and, usually, -1 < 8 <0. As market share goes to zero, as supply response approaches -1 (if 

OPEC reduces production by 1 barrel the rest of the world replaces that with a full barrel), and as demand 

becomes infinitely elastic, OPEC's market power disappears (P/C approaches 1). 

A feet of absolutely fundamental importance to world energy markets is that short-run responses are far more 

restricted than long-run responses. Short-run (1-year or less) elasticities of demand and supply for oil are on 

the order of -0.06 and 0.03, respectively. Long-run elasticities are at least ten times as great, for example, 

-0.6 and 0.6 (Greene, 1991).6 In light of equation (2), this means that OPEC can charge a price in the short 

run many times higher than it can sustain in the long run. In the long run, demand responsiveness will 

increase, the rest of the world supply response will increase, and OPEC will lose market share. As market 

share erodes, so does even short run market power. This simple model provides powerful insight into oil 

market events of the past twenty years. 

Consider that for given values of demand and supply elasticities, P/C, or market power is a function of market 

share, o. If we graph P/C as a function of market share using first short- and then long-run elasticity values, 

we get two curves representing the profit maximizing monopoly prices that can be achieved in the short run 

and Ihose which can be sustained in the long run (Figure 3). 7 There is a yawning gap between the two which 

expands at an increasing rate as market share increases. Any point between the curves is in some sense profit 

6A more detailed mathematical exposition can be found in Greene (1991) along with an explanation of the 

relationship between competitive supply response and the elasticity of supply. 

^ feet, the short-run curve is undefined unless one allows price elasticities to increase as price increases, 

as Greene (1991) has shown. Increasing price elasticity with increasing price is certainly accurate, since 

drastic oil price increases eventually reduce demand by throwing economies into recessions. 
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FIGURE 3. OIL PRICE AND ARAB OPEC'S MARKET SHARE 
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maximizing, depending on whether OPEC takes a long-or short-run perspective. In reality, it is more likely 

that the precise location of these profit maximizing curves is not known with any certainty. When one adds 

to this the difficulty of reaching a consensus about how much profit to make in the short-run versus long-run, 

among other issues, it is more reasonable to believe that the cartel will opportunistically explore the space 

between the short-run and long-run curves, learning the market as it goes. Figure 3 shows short- and long-run 

curves for the Arab members of OPEC rather than all of OPEC. This representation is more consistent with 

the view that it is a core of OPEC members rather than all of OPEC that functions as a monopolistic cartel. 

In Figure 3, historical prices, identified by the last two digits of the year, are plotted versus the actual Arab 

OPEC market share in that year. These points form an interesting pattern. In 1972, and even 1973, world 

oil prices appear to be below the long-run monopoly price curve. In 1974, prices jump above the curve, and 

remain in virtually the same place for five years. In a growing market, some price above the long-run static 

equilibrium price should be sustainable at constant market share. In 1979 and 1980, prices leap upward again. 

But this time, Arab OPEC members immediately begin losing market share. As market share declines for the 

next six years, price continues to be held at a level near the long-run monopoly curve, insuring continued loss 

of market share. Finally, in 1986, no longer able to satisfactorily divide a shrinking pie, the cartel abandons 

its defense of price, allowing it to fall to near the long-run monopoly price curve. At this level, growing oil 

demand from a growing world economy allows OPEC to regain lost ground. 

Is OPEC dead? The analysis of OPEC as a partial monopoly suggests that OPEC is not dead but only sleeping 

until the growth of oil demand restores its market share and market power. This is virtually assured to happen, 

since OPEC members hold three fourths of the world's oil reserves. The history illustrated in Figure 4 

suggests the possibility but not necessity of endless cycles of price shocks and collapses. Such a pattern may 

even provide the greatest revenue to oil producers. In Figure 4 we also see the U.S. Department of Energy's 
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FIGURE 4. OIL PRICES AND OPEC'S MARKET SHARE 
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projection of OPEC's market share for 2010. In light of history, we would be fortunate indeed if OPEC would 

acquiesce to producing so much oil without taking advantage of the opportunity to charge much higher prices.8 

By the year 2010, it appears that OPEC will have both the opportunity and motive to at least double or triple 

oil prices. The question we must answer is why wouldn't they? 

The implications of this analysis for energy policy are clear, but not easy to carry out. Oil consuming nations 

should strive to increase the short-run elasticities of demand, increase their ability to produce oil and oil 

substitutes, and restrain OPEC's market share. Increasing demand elasticity means developing substitutes for 

oil and oil-based activity. To date, we have been relatively unsuccessful at this. Although the buildings and 

industrial sectors of the economy have reduced their dependence on petroleum since 1973, oil as a share of 

industrial and transportation energy use has remained nearly constant (Figure 5). Because these sectors 

dominate petroleum use, oil's share of total U.S. energy use has decreased only 7 points from 47% to 40%. 

It is also reasonable to expect that price decontrols on all forms of energy will increase short-run price 

elasticity. In addition, we have amassed the Strategic Petroleum Reserve to provide a short-run surge of oil 

supply replacement, but we have so far not shown that we know how to use it. In brief, there are some 

positive developments to point to, but nothing that seems large enough to seriously threaten OPEC's market 

power once its market share climbs above 50%.9 

What about alternative fuels? For the past seven years, the U.S. Department of Energy has been carefully 

investigating the technology, vehicle and infrastructure costs, resources, and production costs for alternative 

transportation fuels. They have found that at present the closest substitutes for conventional petroleum fuels 

"For a discussion of the implications such high levels of production for the necessary expansion of OPEC 
production capacity, see Hogan (1992). 

9OPEC market shares of 50% to 60% imply core market shares of over 30%. 
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FIGURE 5. THE TRANSPORTATION SECTOR REMAINS 
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are compressed or liquefied natural gas, or methanol derived from natural gas. 1 0 There is indeed a great deal 

of gas in the world, and the ability to use it as a feedstock for transportation fuels could, in principle, help 

weaken OPEC's market power. The gas most likely to be used to produce fuels for export is gas unassociated 

with petroleum deposits, and for which there is no substantial regional market. The U.S. Department of 

Energy has examined world resources of unassociated, undeveloped natural gas and concluded that there is 

a great deal available that could be produced at prices competitive with petroleum (U.S. DOE, 1993). The 

bad news is that these gas resources, like oil resources, are highly concentrated in a few countries. Even 

worse, with the exception of the countries of the former USSR, the countries with the largest unassociated gas 

resources are also OPEC members (Figure 6). This does not guarantee that methane-based fuels will not help 

energy security, but it does shift the burden of proof and the results are not yet in. 

4. ENERGY EFFICIENCY REGULATION: WHY DOES IT WORK? 

One of Ihe things that can be done to weaken OPEC market power and improve energy security, is to reduce 

demand for petroleum by improving energy efficiency via technological change. A successful national energy 

policy that achieved significant and cost-effective reductions in U.S. petroleum demand was the federal 

automotive fuel economy standards (AFES), better known as the corporate average fuel economy standards, 

or CAFE. The CAFE standards required all major manufacturers to increase their salesweighted average fuel 

economy from levels that were in the vicinity of 15 miles per gallon (MPG) in 1975 to 18.0 MPG by 1978, 

with annual increases thereafter until the target of 27.5 MPG was reached in 1985. Standards post 1985 were 

to be 27.5 unless raised or lowered by federal rulemaking processes. Light truck standards were also 

established, but the Department of Transportation was given considerable scope to set the timetable and levels. 

10Propane is also a reasonable substitute fuel, but it is derived from crude oil or natural gas production. 
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FIGURE 6. CONCENTRATION OF GAS RESERVES BY COUNTRY, 1991 
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Perhaps as a result, the light truck standards were not as ambitious as the passenger car CAFE standards. A 

substantial fine was specified for failing to meet the standards: $5 per car sold per 0.1 MPG of shortfall. 

Manufacturers were allowed to earn credits by exceeding the standards and to carry this credit forward or 

backward for three years. 

The fact that manufacturers complied with the standards is not disputable. There has been considerable 

argument, however, about whether the standards themselves or market forces driven by higher gasoline fuel 

prices should get the credit, and whether on net, the standards were cost-effective. Although arguments 

persist, the fact that the standards rather than fuel prices constrained manufacturer behavior seems both self 

evident and overwhelming. Even a cursory look at the trend of MPG over time (Figure 7) would seem to shift 

the burden of proof to those arguing for market forces. In any case, I have dealt with this issue in some depth 

elsewhere (Greene, 1990). The issue of cost-effectiveness is more difficult to resolve, since the impact of 

changes in vehicle designs on consumer satisfaction must be accounted for as well as financial costs, and since 

flie counterfactual case is difficult to define. Again, casual observation suggests that the cars of today are far 

better than the cars of twenty years ago and more rigorous analysis supports this impression (Greene and Liu, 

1988). In any case, it is not my intention here to prove that CAFE has been an effective policy, but rather to 

point out the fact, and explain why energy efficiency regulations can and do work. 

Fuel economy regulations have worked because they are well suited to the way the market system determines 

automotive fuel economy. The costs of oil use not reflected in market prices (e.g., energy security, 

environmental damages) justify some intervention by government in the oil market. Economic theory shows 

that in a competitive market where consumers and producers make utility and profit maximizing decisions, 

a tax equal to the marginal external cost of consuming a barrel of oil will always be more efficient than 

regulating oil use or energy efficiency (Baumol and Oates, 1989). The problem is that the market for fuel 
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economy bears little resemblance to the perfect, competitive market of theory. We misunderstand the impacts 

of fuel economy regulation not because of "market failure" but because of "theory failure." The simple 

competitive market model fails because: (1) it is not a reasonable representation of consumer decisionmaking 

about automotive fuel economy (the algorithm is wrong), and (2) it fails to take into account the important time 

lags, dynamics, and risk involved in manufacturer decisionmaking about fuel economy. 

The first point is that the nature of the trade-off between fuel economy improvement and initial vehicle cost 

is such that over a wide range of values of MPG the net benefit to the consumer is rather small. This is the 

most critical point. Improving vehicle fuel economy while maintaining other vehicle characteristics of value 

to the consumer (performance, capacity, comfort, amenities, etc.) generally requires the use of technology 

that costs a little more. A multipoint fuel injection system costs more than a carburetor, a five speed automatic 

transmission with torque converter lock-up costs more than a three-speed without, four valves per cylinder cost 

more than two, radial tires cost more than bias ply, and so on. In return for this greater capital expenditure, 

the motorist gets a time stream of savings in fuel costs. The net benefit to the consumer is the difference 

between the two. As long as the initial technology cost is about the same size as the discounted present value 

of fuel savings to the consumer, the net benefit will be small. Small net benefits to even fairly large fuel 

economy improvements is the general case for automotive technology, and probably for other technology, as 

well. This should not be surprising. It depends only on the existence of a substantial amount of energy 

efficiency technology that is reasonably close to being cost effective but doesn't quite pass the market test. 

The empirical evidence for the existence of a substantial amount of nearly cost-effective fuel economy 

technology is substantial. A recent report by the National Research Council (NRC) contains curves describing 

the total cost of technology based fuel economy improvement for four market segments each of passenger cars 

and light trucks. Figure 8 shows the cost of fuel economy technology for a typical compact car versus the 
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FIGURE 8. NET VALUE OF FUEL ECONOMY TECHNOLOGY TO CONSUMER 

FOR 28.5 MPG COMPACT CAR, GASOLINE AT $1.42/GALLON 
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present value of fuel savings. The technologies used to achieve these improvements are listed in Table 1. We 

will return to them shortly. The graph assumes a gasoline price of $1.42, a projected price for the year 2005 

in which the fuel economy improvements were assumed to be implemented. Savings are discounted at 10% 

per year over a twelve-year lifetime. From a base of 28.5 MPG, the cost of a 2-MPG increase is about $100, 

a four MPG increase costs about $250, and 8 MPG costs about $600. At a fuel price of $1.42 per gallon, the 

present value of benefits exceeds costs up to about 36 MPG, at which point the net private value becomes 

negative. In the competitive market model 36 MPG would not be the market solution since it does not 

maximize Ihe net benefit to the consumer. The optimal market solution is in the vicinity of 31 MPG, a good 

5 MPG lower. 

The important point is that the net value to the consumer is $0 + $100 over the range from 28.5 to 36.5 MPG! 

Consider the significance of $100 in the automobile purchase decision. It is considerably less than the cost of 

most options, and is on a par with the cost of wheel covers or floor mats. With an average car costing about 

$17,000, the net value of fuel economy is on the order of half a percent of the purchase price. Because fuel 

economy is but one of many factors the consumer considers (price, size, safety, performance, reliability, 

styling, color, stereo system, transmission, engine, tires, lights, mirrors, etc., etc., etc.) it is highly unlikely 

that the consumer will actually optimize his fuel economy decision. At the risk of resorting to proof by 

introspection, consider that you have never calculated the present value of fuel savings for automobiles you 

were considering buying and you don't know anyone who has. Even if you had, what fuel prices would you 

use for the future? Would you believe the fuel economy numbers on the car sticker (DOE surveys indicate 

that most car buyers don't read the MPG sticker or the fuel economy pamphlets)? The point is that among 

the dozens of characteristics car buyers consider, fuel economy is highly unlikely to be determined by 

optimization. It is going to be determined by some other algorithm, like satisficing or simply ignoring it. For 
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Table 1. Fuel Economy Technologies Included in 1992 NRC Study 

Average Average 
Percent Impact Cost 

Fuel Economy Gain onMPG Increase 
Technology inMPG (Base=28.9) (1990$) 

Roller cam followers 1.2% 0.34 $10.76 
Friction reduction, 10% 1.8% 0.52 $30.35 
Accessories 0.5% 0.14 $13.01 
Decel fuel shut-off 0.3% 0.09 $0.00 
Compression ratio, .5 0.0% 0.00 $0.00 
Fuel System 0.6% 0.18 $17.16 
Valve System 2.1% 0.61 $88.44 
4 Valves per cylinder 2.5% 0.71 $77.57 
Variable valve timing 5.3% 1.52 $140.33 
Engine redesign 2.1% 0.59 $31.48 
Transmissions 1.2% 0.36 $153.45 
Front wheel drive 1.0% 0.28 $25.50 
Aerodynamics 1.9% 0.54 $35.30 
Weight reduction, 10% 6.6% 1.91 $147.50 
Electric power steering 1.0% 0.29 $48.78 
Adv. tires, 10% 1.0% 0.29 $19.51 
Advanced lubricants 0.5% 0.14 $2.23 

Source: NRC, 1992 
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all practical purposes, the average car buyer will be indifferent about fuel economy over the entire range of 

MPG shown in Figure 8. 

Now let's consider the manufacturers' perspective. To get to 36 MPG essentially the full list of fuel economy 

technologies must be used. This means completely new engines, new transmissions, new body design for 

aerodynamics, new tires, new accessories, ... i.e., a completely new vehicle, redesigned from the ground up. 

And not just one new vehicle, because if fleet fuel economy is to improve significantly, all product lines will 

have to be completely redesigned. This means new engine lines, engine lines with a normal life of 15 years 

or so (NRC, 1991). It means new component and body manufacturing equipment, capital usually turned over 

every 10 years or so. It means enormous investments in engineering and capital over a 5 to 10 year period. 

All of this for a change about which your customers are indifferent. And what if customers don't like the 

changes for some reason? What if fuel prices don't rise to $1.42 per gallon? And what if your competitors 

don't follow your lead? Of course, the optimal market solution (31 MPG) requires only part of these massive 

changes, but it is still likely to get a big yawn from car buyers. Better to focus limited resources on what paint 

colors are in, or better advertising, or improved quality control, or airbags. From the manufacturers' 

perspective, meaningful fuel economy improvement entails significant risk for insignificant reward. 

From the societal viewpoint, the issue looks entirely different. Not only would it be nice to get to 31 MPG, 

presumably the economically efficient point, but externalities like energy security, greenhouse gas emissions, 

hydrocarbon emissions (DeLucchi, Greene, and Wang, 1994) are likely to justify going all the way to 36 or 

37 MPG (e.g., Greene and Duleep, 1993). From the societal viewpoint, if standards are set at a reasonable 

value (say 36 MPG) and if sufficient time is allowed for manufacturers to plan and adapt (say 10-15 years), 

then significant social costs can be avoided at very little cost. 
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From 1975, the year in which the Energy Policy Act of 1975 established fuel economy standards for passenger 

cars and light trucks, to 1985 the fuel economy of new cars increased by over 75% and the fuel economy of 

light trucks improved by more than 50% (Figure 7). But light duty vehicle fuel economy has not increased 

since 1985. As a result, fleet fuel economy, which improved from 13 MPG in 1975 to 19 MPG in 1991, 

declined for the first time in 1992. 

5. CONCLUSIONS 

Twenty years after the oil price shock of 1973-74, it is all too easy to convince ourselves that things are 

different. Oil prices are low, oil is plentiful. OPEC is in disarray. We have the Strategic Petroleum Reserve. 

We have deregulated gas markets and abolished price controls on petroleum. A petroleum futures market has 

been established. But the question we must ask ourselves is whether these actions have altered the fundamental 

nature of world energy markets? Has the distribution of resources changed? Have the short-run and long-run 

elasticities of demand and supply changed? 

OPEC has allowed prices to crash, and its members are fighting amongst themselves. Surely they will never 

again intimidate oil consuming nations. But what will happen when rising world oil demand in developing and 

developed countries alike turns increasingly to OPEC for oil and OPEC's share of the world market passes 

50% on its way upward? There is little doubt that world energy markets are headed in that direction and that 

in the first decade of the 21 s t century world demands on OPEC production will strain OPEC's capacity to 

produce (Hogan, 1992; Economist, 1994). Has the distribution of oil reserves changed fundamentally, or is 

OPEC not still Ihe holder of three-fourths of the world's oil reserves? When the opportunity arises, will OPEC 
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countries choose stability in world oil markets or take the opportunity, albeit short-lived, to acquire fantastic 

wealth? 

What about natural gas? Will natural gas and the alternative fuels that can be made from it, such as methanol, 

change the fundamental equation? Although we have yet to see a large-scale world market in fungible natural 

gas, it appears that the world's exportable gas resources are as regionally concentrated as oil resources, and 

that OPEC countries once again dominate, with the notable exception of countries of the former USSR. It 

remains to be seen whether oil and gas producers would allow gas sales to undermine oil prices. 

And have we not doubled the efficiency of new passenger cars, increased light truck MPG by two thirds, and 

achieved similar gains in air and rail transport? Yes we have, but new car efficiency has not increased 

appreciably in the past ten years and in 1992, for the first time in two decades the in-use fuel economy of cars 

and light trucks declined. In the rest of the transport sector energy efficiency improvement is slowing to a halt. 

And despite the promise of alternative fuels, the transportation sector remains nearly totally dependent on 

petroleum. In 1973, petroleum accounted for 96% of the energy used to power transportation. In 1993 

petroleum accounted for 97% of transportation energy. In 1973, total U.S. oil expenditures amounted to 2% 

of GNP. In 1991, U.S. oil expenditures amounted to 2% of GNP (USDOE EIA, 1992, tables 52, 71, CI). 

In 1973, the U.S. imported 35% of its oil consumption (USDOE EIA, 1994, table 1.8). In 1993, we imported 

44%, the highest import level on record save for 1977 (47%). 

Certainly, things have changed, are changing, will change. But have the fundamentals of the world energy 

market changed so much that we can ignore the risk of future oil price shocks? I see no grounds for such 

complacency. Oil price shocks cost the U.S. dearly in the past, they could cost us dearly in the future. 

Despite twenty years of experience, we are only a little better prepared now than we were twenty years ago. 
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More discouraging yet, we seem to want to pretend not only that it can't happen again, but that it really didn't 

happen at all, at least not the way it seemed at the time. If those who fail to learn from history are condemned 

to repeat it, we must be banking on being graded on a curve. 
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