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Executive Summary 
Although average world crude oil prices have risen more than $30 per barrel since 

the end of 2001, the U.S. economy has remained strong, growing at about 3.5% annually 
over this period.   This experience may suggest that the U.S. economy has entered a new 
era where it is invulnerable to higher oil price levels and oil price shocks.  This report 
summarizes and evaluates the previous research and studies on the economy’s response 
to past oil price increases in order to understand whether oil price shocks are no longer a 
macroeconomic problem.   

 
A key conclusion is that sudden oil price shocks affect the economy far 

differently than do higher oil price levels achieved over a number of quarters. When oil 
prices move gradually higher (perhaps somewhat erratically), as they have done over the 
last several years, they do not directly result in economic recessions, even though the 
economy may grow modestly slower.  Moreover, economic policies may cushion the 
impact and offset much of the adverse effects.  

 
When oil interruptions or other surprise events jolt oil prices, however, the 

economy will be more vulnerable to recessions and higher costs and prices throughout 
the economy.  These adverse impacts are likely to exceed oil’s direct share (in value 
terms) in the economy, because macroeconomic frictions augment the initial effects.  If 
these shocks happen at a time when baseline economic conditions prior to the shock 
display relatively weak economic growth with high inflation rates, they may have 
considerably larger effects than when the economy is growing relatively rapidly with 
little or no inflation.  When monetary and demand-oriented fiscal policies are restricted 
by inflationary fears, the economic damages could be significant.   

 
The report attempts to provide some guidance on the relative size of these 

impacts.  When oil prices move upward gradually, the economic impacts are relatively 
modest.  Estimates from large-scale macroeconomic models seem to measure the impacts 
under these conditions.  When oil price shocks scare households and firms and cause 
temporary idle resources in the near term, the impacts are likely to be substantially larger 
than estimated by these models and may be closer to those evaluated by less structured, 
time-series (vector autoregressive) models based upon historical data. 
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Introduction 
Although average world crude oil prices have risen more than $30 per barrel since 

the end of 2001, the U.S. economy has remained strong, growing at about 3.5% annually 
over this period.   This experience seems dramatically different from previous episodes 
when rapidly rising oil prices often preceded economic recessions.  Has the U.S. 
economy entered in a new era where it may be invulnerable to higher oil price levels and 
oil price shocks?   

 
This report summarizes and evaluates the previous research and studies on the 

economy’s response to past oil price increases in order to understand whether oil price 
shocks are no longer a macroeconomic problem.  A key conclusion is that recent oil price 
developments have been far different from previous oil price shocks induced by sudden 
oil interruptions.   For this reason, it is too premature to assume that future disruptions are 
not a problem for policymakers.   

 
There have been several other recent surveys of the past research on the economic 

impacts of oil price shocks (Brown and Yucel, 2002, 2004; Jones, Leiby and Paik, 2004; 
and Labonte, 2004).  Since these other articles have exhaustively reviewed the available 
literature, our report focuses instead on interpreting these results and applying them to 
various conditions of interest to policymakers. 

 
After outlining four possible scenarios with higher oil prices, this report will 

address what constitutes an oil price shock, how would the economy respond to higher oil 
prices generally, and how would sudden oil price shocks affect the economy.  The report 
also provides preliminary estimates on the approximate quantitative effects on the 
economy, although the economic consequences of such episodes will depend critically 
upon the initial economic conditions and monetary policy that prevail at the time when 
oil prices are increasing.  The final section outlines a few key points in thinking about the 
possibilities of future energy price shocks.   

Four Possible Scenarios with Higher Oil Prices 
Although the US Energy Information Administration counts 24 episodes in the 

post World-War-II era as oil supply disruptions (Appendix A), Hamilton (2005) identifies 
only five significant events as having serious economic consequences.  This observation 
underscores an important point: many oil supply interruptions have relatively mild 
implications for the economy.  When significant events happen, however, the implica-
tions can be widespread and very serious.   

 
This report will discuss four different conceptual scenarios involving higher crude 

oil prices.  Only one of these cases merit the type of concern that policymakers had 
during the 1970s or early 1990s.  For the other three cases, the economy will probably 
weather the impacts reasonably well.   

 
Table 1 develops these four scenarios by considering two different axes: the type 

of oil price increase and the underlying macroeconomic conditions prior to the oil price 

  



change.  “Higher oil price” conditions in the upper row on the far left reflect a situation 
much like today when market conditions are pushing prices along a steady upward path 
to restore demand and supply imbalances.  Since oil prices are inherently volatile, this 
upward path will not be smooth but it will avoid any major surprise events.  These 
conditions are fundamentally different from those represented in the second row for the 
“oil price shock” conditions, where sudden supply or demand changes induce rapid price 
increases that scare people and firms and create such widespread uncertainty that inferior 
decisions are made about production, consumption and wages and prices.  Such price 
events appear more representative of the 1970s than recent price volatility.  Although 
many energy economists treat these two conditions the same, they should be considered 
as very distinct events.    

 
 

oth of these price events can happen at a time when economic conditions either 
prevent

Table 1.  Oil Price and Prior Economic Conditions

Low Inflation and 
Interest Rates 

Prior to Oil Price 
Change 

High Inflation and 
Interest Rates 

Prior to Oil Price 
Change

Monetary policy 
can be 
accommodating

Monetary policy 
can not be 
accommodating

Higher Oil Price

Oil prices move 
steadily higher 
but not rapidly 
over consecutive 
months.

Policy Fix 
(~0%)

Slower Growth 
(<2%)

Oil Price Shock

Oil prices move 
rapidly upward 
over consecutive 
months.

Slower Growth 
(<2%)

Possible 
Recession 

(~5%)

 
 
B
 or allow an effective monetary policy response as an offset to the disruption.  

During the 1970s, policymakers were faced with high interest rates and inflation both 
before and during the disruptions.  Many professional economists were pessimistic that 
the central bank could intervene successfully to offset output reductions without 
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accelerating inflation under those conditions.1  Today, inflation rates appear tamed and 
interest rates are extremely low.  Armed with a policy rule that adjusts monetary policy to 
expected output growth and inflation rates (the Taylor rule), many economists are more 
confident about what they can achieve.   

 
This confidence needs to be tempered in several ways, however.  First, today’s 

very low nominal interest rates limit the flexibility of monetary authorities to respond to 
sudden economic downturns, especially if they are caused by a combination of oil price 
shocks and other factors such as a collapse in the real estate bubble.  Second, economic 
conditions may not always be so favorable for monetary policy.  Interest rates could rise 
in the future as the economy adjusts to a continued long-term imbalance between a 
growing federal deficit, boosted by uncontrolled federal expenditures and low taxes, and 
the trade deficit.   In addition, inflationary pressures may already be building, partly due 
to energy price increases both before and after the Katrina storm.  And third, how well 
will the central bank do in following its rules when a really scary oil shock happens?  
Although these concerns cannot be resolved in this paper, the possibility that such 
conditions could arise suggests the merit in considering the two separate columns of 
Table 1.   

 
Labels have been affixed to the four boxes in the table.  The box in the southeast 

corner summarizes the “possible recession” conditions, where oil shocks are rapid, 
unexpected and very scary to firms in the economy and where macroeconomic conditions 
prevent the central bank from mounting an effective offset.   

 
Completely opposed to these conditions are those in the northwest box carrying 

the label “policy fix”.  Oil prices are moving steadily higher but firms and households 
understand the trends.  They know that some arbitrage to protect themselves from higher 
prices in the future can help them adjust to the new conditions.  Although higher oil 
prices can sap some of the economy’s strength, these effects are considerably smaller, as 
will be discussed later.  As a result, the central bank does not need to make major 
adjustments in their monetary policy to keep the economy’s path from veering.  And 
when they do adjust their rules, economic conditions are favorable to their success.   

 
The other two boxes represent conditions where the economy may grow more 

slowly than otherwise but will not spin into a recession.  How much growth is affected 
will depend upon whether the economic impacts are large and how ineffective monetary 
policy has become.   Overall, however, policymakers should be most concerned about the 
conditions represented in the lower right-hand box of Table 1. 

 
The estimates in parenthesis in each box represent the approximate second-year 

economic impact that might be expected if oil prices should double and remain higher 
under those conditions.  The impacts are expressed as the reduction in the real output 
(GDP) level rather than the reduction in output growth rates.  Thus, an oil disruption 

                                                 
1 The early modeling studies by Mork and Hall (1980) and Hickman, Huntington and Sweeney (1987: pp. 
60-63) concluded that there were significant restrictions on monetary policy’s effectiveness during these 
years.   Recent evaluations (e.g., Hamilton and Herrera, 2004) confirm these results.    
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occurring in today’s economy with little or no inflationary pressures would reduce the 
real GDP level by about 2% after the second year.  When averaged over the two years, 
the economic growth rate would be about 1% lower.  If inflationary pressures should 
build and interest rates are pushed higher between now and the next oil price shock, the 
GDP impacts are likely to be more serious and reach levels experienced during the 1970s, 
with the GDP path being about 5% lower by the second year. 

 
These estimates are offered as being illustrative rather than definitive.  Readers 

should be reminded about the use of “ready reckoners” or simple elasticity conclusions 
made by Barrels and Pomerantz (2004: p. 27):  

 
These conclusions indicate that great care should be taken in using 
‘ready reckoners’ for the effects of oil prices on output and 
inflation. Such estimates should be seen as conditional on the 
assumptions made by the investigator and on the tools used in the 
analysis. 
 

They have not been derived from a single model but instead are based upon our 
judgment about past research on the economic impacts of previous oil shocks.   Although 
Barsky and Kilian (2004) and Kilian (2005) provide some thoughtful critiques of this past 
literature and correctly note that there remain many unresolved issues about the 
appropriate channels and the size of the effect, this paper focuses on the empirical 
evidence, which strongly suggests significant oil price shock effects at both the industry 
and aggregate levels of the economy.  This report describes these results and how they 
may apply to different conditions.   

 
This report will focus upon changes in the nation’s output as measured by the 

inflation-adjusted gross domestic product (GDP).  Most macroeconomic modelers and 
available research studies focus upon this variable, and policymakers are certainly 
interested in what happens to it.  Oil price increases, however, have another effect that is 
excluded by conventional GDP measures.  A permanent oil price increase will reduce the 
country’s income and purchasing power, requiring the nation to export more goods and 
services to import each barrel of oil.2   Even if oil price increases do not influence output 
(GDP), they will reduce the real domestic income.  Much of the recent outrage by 
Americans over higher oil prices has focused upon the effects on their real income or 
purchasing power rather than by any immediate effect on output and employment. 
 

What is an Oil Price Shock? 
Defining an oil price shock is very difficult; measuring an oil price shock is even 

more challenging.  In this section, different concepts will be discussed in order to 
understand the distinction between higher price levels and surprise shocks.   

                                                 
2 Denison (1982) and Hickman et al (1987, chapter 3) explain how the real income effect differs from real 
output changes as measured by the National Income and Product Accounts.   
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Supply Disruptions and Prices 
Policymakers often want a simple rule that translates supply interruptions into 

price shocks.  If the world loses a percentage of Middle Eastern oil production, how 
much will prices rise?  Most macroeconomists never address this issue, because their 
analysis begins by assuming a pre-determined oil price increase. 

 
Economic damages from a disruption are linked to the net rather than the gross 

disruption in oil supplies.  Net disruptions refer to the amount of oil removed from the 
market, after accounting for additional production from regions with secure excess 
capacity, oil inventory changes from both commercial and government stocks, 
expectations about future oil market conditions, and psychological factors related to the 
nature of the disruption.  These oil offsets are usually political decisions made by 
governments (Saudi Arabia or the Strategic Petroleum Reserve) or complicated decisions 
that cannot be modeled purely as a function of price (commercial inventory releases or 
build-ups).   Offsets can either increase or decrease the amount of oil removed from the 
market, they can be erratic in that they occur in some shocks but not in others, and 
frequently they can have significant effects.  As a result, estimates of the net disruption 
will be highly dependent upon the analyst’s judgment about these trends.  Empirical 
estimates of oil price changes during previous oil disruptions may provide an 
approximate guide to the average effect, but appear unable to account for differences in 
expectations and market fears across different disruption types.  

 
Once the analyst estimates the net disruption associated with a particular event, 

there remains considerable uncertainty about how the market’s producers and consumers 
will respond as prices change.  In general, greater sensitivity to price changes by either 
group will reduce how much oil prices will rise for any given net oil disruption.   

 
Gasoline accounts for much of the world’s current oil consumption.  Recent 

econometric gasoline demand studies, surveyed by Goodwin, Dargay and Hanly (2004) 
and Graham and Glaister (2004), confirm previous results that gasoline consumption in 
many different countries declines by –0.2% to –0.3% during the first year after a 1% 
price increase.  Since recent crude oil prices are approximately 40% of gasoline prices,3 
the appropriate price response for crude oil will be about –0.08% to –0.12%.  This 
estimate is also consistent with the demand response (–0.08%) from a recent econometric 
estimate of total crude oil consumption in 96 different countries (Gately and Huntington, 
2002).   This crude oil demand estimate includes the response of all petroleum products 
rather than gasoline alone.   

 
The response of oil production to price changes is much more suspect.  Surveys 

find a range of different estimates that often vary widely.  Most econometric studies 
focus on the United States and frequently find an insignificant or negative response 
between oil prices and production (Dahl and Duggin, 1996, 1998).  Much of the problem 
                                                 
3 This estimate is based upon 2005 prices for the United States and several European countries, weighted 
by their percent of total gasoline consumption.   
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appears to be that reliable data on drilling costs, taxes and the user cost of capital is not 
available to obtain robust results.  Since it seems unlikely that oil production would not 
increase no matter how high oil prices became, we suggest an estimate (+0.05%) based 
upon a number of different oil market models that participated in an earlier EMF study 
(Huntington 1992).   

 
Economists refer to the percentage change in quantity demanded or supplied for 

each 1 percent change in oil price as price elasticities of demand and supply.  Such 
estimates convey useful information about how producers and consumers behave, 
without requiring detailed knowledge about how oil quantities are measured or in what 
currencies oil prices are represented.  However, there is an important disadvantage in 
using fixed price elasticities directly to measure the impacts of a large disruption (e.g., 
more than 5% of world supplies).  Fixed elasticities mean that oil consumption and 
production change less in physical barrels as the oil price reaches increasingly higher 
levels.  As a result, oil prices must rise substantially in order to restore the market’s 
equilibrium after a large net oil disruption.   

 
In order to apply the same rule for large and small net oil disruptions, a better rule 

appears to be a constant response in terms of barrels produced or replaced for each $1 
change in the crude oil price.  For small disruptions, this rule will track the constant 
elasticity rule pretty closely.  For large disruptions, this rule will allow prices to rise with 
increasingly larger disruptions but not excessively so.  The above price elasticities can be 
converted into a barrel-per-dollar change rule by calibrating the estimate to existing price 
and total quantity levels.  World oil consumption is rapidly approaching about 85 million 
barrels per day (MMBD) in early 2005 and WTI Cushing crude oil prices were averaging 
about $58 per barrel in July 2005.4  Multiplying the price elasticities for demand (-.08) 
and supply (.05) by (85/58) results in oil consumption and production changing by -0.117 
and 0.073 MMBD, respectively, for each $1 per barrel increase in oil price.   

 
When the absolute values of these responses are summed and inverted, the linear 

physical response indicates that oil prices will rise by $5.26 for each 1 MMBD net oil 
disruption.5  Table 2 reports this estimate in boldface italics as our best guess in the 
middle column and row on the left-hand side.  Also reported are the price changes 
associated with lower and upper bounds on the supply and demand elasticities.6 These 
additional cases indicate that one cannot rule out any price effects in the $3.50 to $10.50 
range (per 1 MMBD of net disruption).  For completeness, the table reports these price 
effects in terms of percent changes from $58 in the right-hand side.   

 

                                                 
4 The world consumed 84.4 MMBD in the first quarter of 2005  (US Energy Information Administration, 
2005, Table 2.4). Wall Street Journal provides information on WTI Cushing crude oil prices, as reproduced 
at http://www.eia.doe.gov/emeu/international/prices.html#CrudeSpot.  
5 1/[.073-(-.117)] = $5.26 per 1 MMBD change.   
6 These bounds have been constructed to reflect the uncertainty associated with any reported econometric 
estimate as determined by the standard error associated with the coefficient.  Since the estimates are best 
guesses from a range of different studies, these ranges must be viewed as approximate at best.   
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The linear response rule essentially allows the price elasticity to increase as a net 
disruption removes oil and raises price.  Accordingly, for the same sized net disruption, 
prices do not rise as much as they do with a constant elasticity (or percent rule).  This 
result is shown in tables reported in Appendix B.    

 
Although there are other approaches for increasing the price elasticity at higher 

prices, none are easy to explain nor do they significantly improve the estimate.  One 
approach would be to arbitrarily assign higher elasticities at higher prices, although it is 
difficult to know which elasticities to use and at what prices.  Another approach would be 
to allow the price elasticity to increase as oil’s share of the economy increases.  
Economists sometimes argue on conceptual grounds that the price elasticity should equal 
the fixed elasticity of substitution between oil and other commodities, divided by one 
minus oil’s value share.  As prices rise, oil becomes more important in each consumer’s 
or firm’s total budget, because substitution away from oil is limited in the short run.  The 
higher oil value share decreases the denominator, which raises the price elasticity.  The 
linear response rule appears to capture this phenomenon without unnecessarily 
complicating the explanation.   

 

t is possible that consumers and producers cannot turn over their capital 
equipm

Sudden and Gradual Price Increments 
apid price increases but also novel 

price m

Table 2.  Effect of 1 MMBD Net Oil Disruption on Crude Oil Prices
$/MMBD Rule (Row=Demand Elasticity; Column=Supply Elasticity)

0.025 0.050 0.075 0.025 0.050 0.075
-0.040 $10.53 $7.60 $5.95 18.2% 13.1% 10.3%
-0.080 $6.52 $5.26 $4.42 11.2% 9.1% 7.6%
-0.120 $4.72 $4.03 $3.51 8.1% 6.9% 6.1%

 
I
ent as rapidly in the first few months as during the first year, producing even 

higher prices than estimated above.  Consumers and producers, however, may change 
their behavior in other important ways rather than pay these higher prices.  On net, data 
availability does not allow one to ascertain how producers and consumers will respond 
over much shorter periods than the first year.   

Sudden price shocks involve not only very r
ovements that have not been experienced recently.  These unprecedented price 

movements scare people and create widespread uncertainty about deciding the 
appropriate production techniques, purchasing new equipment or consumer durable 
goods like automobiles, and negotiating wages and prices.  As firms and households 
adjust to the new conditions, some plant and equipment will remain idle and some 
workers will be temporarily unemployed.  In contrast to a gradual oil price increase, the 
economy may no longer be operating along its long-run production-possibility frontier.   
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Although differentiating these two types of price increments is conceptually easy, 
empirical separation is much more difficult.  Some economists do not consider recent oil 
price increases to be price shocks, even though they were unexpected for the most part.  
What determines an unexpected scary price shock from gradual price increases that may 
not create as serious impacts, even though they annoy firms and households endlessly? 

 
An important characteristic of a price shock is that the price change should be 

large relative to recent price changes.  The price shocks during the 1970s were 
immediately preceded by very stable oil prices that neither increased nor decreased much 
between months.  After oil prices crumbled in 1986, oil price volatility became much 
more pronounced, as emphasized in Figure 1.  With increased price volatility, market 
participants began to expect price oscillations and also began to diversify some of the 
risks of unstable prices by participating in oil futures markets.  The economy would be 
more adversely affected by sudden price increases that were larger than recent price 
oscillations  (Lee, Ni, and Ratti, 1995).  

Figure 1. Nominal Oil Prices  (indexed  to 2000 prices)

0

20

40

60

80

100

120

140

160

 1967-I  1970-I  1973-I  1976-I  1979-I  1982-I  1985-I  1988-I  1991-I  1994-I  1997-I  2000-I  2003-I 

 
 
Hamilton (2003, 2005) has offered several useful approaches for thinking about 

oil price shocks.  First, he measures oil price shocks by a variable for net oil price 
increases.   Hamilton’s variable consists of positive7 price increases when oil prices 
exceed their level over the last 3 years.  Otherwise, the variable is zero.  This approach is 
attractive because oil price movements must be novel (and thus potentially disturbing to 

                                                 
7 Negative oil price changes are considered below.  Hamilton’s technique is similar in spirit to approaches 
in agricultural supply (Wolffram, 1971, and Traill, Colman, and Young, 1978) and energy demand (Gately, 
1992, and Gately and Huntington, 2002) where maximum prices and asymmetric responses are important.   
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producers and consumers) to have an estimated effect.  Oil price increases that simply 
reverse a previous recent decrease have little or no effect.  He uses this variable in 
econometric equations that explain changes in real income and finds that it performs 
quite well.  In essence, he uses empirical estimates derived from historical data to help 
identify what are the characteristics of an energy price shock.   

  
Second, another way to identify oil price shocks is to use physical supply 

disruptions to explain oil price changes.  Trends in monthly oil production for Iran, Iraq 
and other key producers from 1973 to the present confirm at least 5 key instances where 
oil price increases were preceded by significant production declines.  Hamilton uses these 
exogenous events with largely political origins as an instrumental variable to explain 
price increases.   This procedure allows one to determine the explanatory power of just 
the components of price movement that can be described by these supply episodes alone.  
The instrumental variables are used to differentiate exogenous oil-price shocks caused by 
supply interruptions from other oil price movements.  The results of this approach that 
represents quantity disruptions in oil supplies directly are comparable to the results based 
upon the net oil price series above.   The implication of this analysis is that the 
information on supply shock episodes is very similar to the information on price.  One 
cannot clearly say if it is the shock events or the price changes that are leading to the 
GDP changes. 
 

Oil Price Increases and Decreases 
In addition to being novel, the direction of oil prices appears to matter quite a bit.  

Although positive oil price shocks have reduced economic growth, negative oil price 
shocks (or sharp price reductions) have not stimulated economic growth very much.  
Empirically, this evidence applies to both the United States (Loungani, 1986; Mork, 
1989; Hamilton, 1996; and Davis and Haltiwanger, 1999) and other industrialized 
countries (Mork, Mysen and Olsen, 1994; Huntington, 2004; Jimenez-Rodriguez and 
Sanchez, 2005).   

 
In the energy-economics literature, analysts refer to this conclusion as 

demonstrating that the economy responds asymmetrically to oil price increases and 
decreases.  Another term might be that the response is nonlinear; the negative response 
between oil price increases and economic growth is considerably greater at prices higher 
than the current level than it is when they are lower.  Many economists often attribute this 
asymmetric or nonlinear response to macroeconomic frictions, as will be discussed in a 
later section.   

 
As a result, the economy responds significantly only when both oil prices are 

increasing and they have exceeded their previous peak over the last three years (from the 
discussion in the preceding section).  Otherwise, the response is considerably less.   

 
Economists have not tested whether oil price decreases that allow the price level 

to fall below a recent historical trough have fundamentally different impacts than those 
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Figure 2.  External Supply Shock
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rice declines that lie within the range of recent experience.  These tests would be an 
bvious extension of this approach and probably should be done. 

upply-Driven and Demand-Driven Shocks 
Many of the oil price shocks prior to the early 1990s were clearly associated with 

asily detected interruptions in physical supplies from major countries like Iran, Iraq, 
uwait and Saudi Arabia.  These developments contrast sharply with today’s oil market, 
here rapid demand growth by China and India, reinforced by demand expansion in the 
nited States, have been key drivers of recent oil price increments.  In essence, oil price 

hocks have become a demand rather than supply phenomenon.   
 
It is not clear that demand-driven shocks are any less painful than supply-driven 

hocks.  A sudden importation of diesel fuels into China or a possible breakdown of the 
hinese power grid could have many of the same impacts on the US economy as a supply 

nterruption.  World prices paid by the United States will rise in either case.  If the price 
hocks are sudden, they will probably have similar economic impacts.   

 
What seems more important is whether the shocks are external or internal.  When 

he United States is contributing to a higher price because it is growing faster, it is more 
ikely that the US will be gaining rather than losing.  Barsky and Kilian (2004) argue that 
revious oil disruptions were not completely exogenous political events but that 
xpansive economic policies prior to the disruption eventually contributed to higher oil 
rices.  In essence, unwise economic policies prior to the oil disruption contributed to 
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Figure 3.  External Demand Shock
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oth higher oil prices and the poor economic outcomes of the 1970s.  Thus, internal 
emand-driven shocks should be analyzed quite differently than either external demand-
riven or supply-driven shocks.   

 
Figure 2 captures the essence of the supply-driven market of previous decades.  

orld oil supply and demand determine the oil price in the right-hand side of the chart.  
nder pre-shock conditions, they determine the old price level, which then governs the 
S oil import decisions as shown on the left-hand side of the diagram.  When oil supplies 

re disrupted in the world market, the oil price moves to the higher price level.  U.S. 
onsumers and firms respond by reducing their consumption.   

 
The US oil import demand curve is related to gross output and value added (labor 

nd capital’s share of output) through the production function.  Under certain conditions, 
he area under the U.S. oil demand curve will represent gross output.8  As the oil price 
ncreases, energy will account for more gross output than before, especially because 
ubstitution possibilities are severely limited in the short run.  That will cause GDP (both 
alue-added production and the prices paid to labor and capital) to fall by the shaded 
rea.  The US economy will be unequivocally worse off after the external supply shock. 

 
The newer demand-driven conditions are highlighted in Figure 3.  Once again, 

orld oil prices on the right side of the figure are being driven higher, although this time 
he key determining factor is a shift in oil demand by a country other than the United 
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 The story changes somewhat for an economy that produces some of the oil that uses.  That possibility 
oes not significantly alter the basic conceptual point explained in the figure.    



States.  As with a supply-driven shock, however, the US economy experiences a very 
similar loss in gross output and GDP.  Based upon these first round effects, the US 
economy suffers similarly for both supply-driven and demand-driven shocks when they 
are external. 

 
When the demand shock results from an internal expansion in the US economy, 

however, the situation changes significantly, as shown in Figure 4.  Under these 
conditions, the key determining variable is an outward shift in world demand caused by 
higher US output growth. That development shifts not only the world oil demand curve 
but also the US oil demand curve.  Even though the higher price causes the US economy 
to lose the same shaded GDP area as before, simultaneously the economy is also 
augmenting its income by the hatched area shown in the diagram.  It is no longer true that 
the US economy is losing income from the oil price shock episode.   

 

Figure 4.  Internal Demand Shock
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Figures 2-4 deal only with the direct first-round effects of an oil price shock.  
Excluded from this discussion are the important international trade issues that are another 
reason for focusing upon external and internal shocks rather than supply-driven and 
demand-driven ones.  External supply-driven shocks should harm all oil-consuming 
economies, perhaps some more than others.  As a result, trade between countries might 
be lower, thus contributing another mechanism for lost opportunities from a shock.  In 
contrast, external demand-driven shocks mean that some economies are experiencing 
more rapid growth and this expansion should increase trade between countries. 
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Nonoil Fuel Shocks 
Some shocks may be completely internal.  Good examples would include the 

natural gas price shocks that jolted California in 2000 or that caused prices to escalate 
throughout North America beginning in the 2002-2003 winter.  These episodes affected 
the US but did not directly reduce growth in other countries, whose trade was probably 
not affected appreciably either.  Nonetheless, these internal shocks did place certain 
industries like the fertilizer producers at a severe competitive disadvantage relative to 
foreign firms in this industry.  As a result, internal supply shocks have both favorable and 
unfavorable effects on the US economy, relative to external supply shocks. 

 
If shocks are simply a foreign tax on US wealth, the traditional “OPEC-tax” 

argument, domestic fuel shocks should not be a problem.  It is possible that domestic 
firms may not immediately respend their profits as quickly as consumers would have, but 
that argument can be applied to any product in the US economy.  It would appear, 
however, that if domestic energy price shocks are a problem, the source of the problem 
lies in macroeconomic frictions or some similar explanation rather than as a simple 
foreign tax dragging down the economy.   

 
Finally, it needs to be underscored that price shocks caused by deregulating an 

industry are fundamentally different in concept than any of the shocks discussed here.  
When the US began to remove its control on wellhead natural gas prices in the early 
1980s, there was considerable concern that these prices would “fly up” because they had 
been controlled for so long.9  Any “fly up” resulting from a price that was held artificially 
low cannot be analyzed in the same way as an oil price shock.  Essentially, although the 
regulated price may be low, the “shadow price” will be much higher.  Firms with 
curtailed natural gas service will face much higher costs in terms of either substituting 
more costly fuels or relocating to southwestern regions where gas is available.   

What Happened in 2003 and 2004? 
Oil price shocks could be a problem for the economy if they are positive increases 

rather than negative decreases and if they are sudden, unexpected and scary.  Can the 
2003 and 2004 oil price increases be described in this manner? 

 
Recent oil price developments have some similarities with previous oil price 

shocks.  The financial markets did not expect oil prices to continue rising over the last 
several years.  As a result, hedging decisions to protect users from higher prices may 
have undervalued how high prices could move.   

 
In other respects, these developments appear to be quite different. During the 

supply shocks of previous periods, crude oil price increases often exceeded 20 percent 
over several consecutive months.  Although volatile, recent prices have been rising less 

                                                 
9 In fact, prices did not escalate in either the domestic oil or gas business, when deregulation occurred, 
because world energy prices were retreating rapidly from unsustainable price levels imposed by the oil-
producing cartel.  One of the important political lessons from past experiences with deregulation is that 
timing is everything.   
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rapidly on a monthly basis.  For example, crude oil prices doubled over 3 months of 
1990, but they increased by only two thirds over 12 months in 2004.  Recent price 
increases have been less intense, although still erratic, and seem rather different from 
earlier price escalations. Even as crude oil prices in late 2004 began to increase beyond 
their peak over the last three years, it remains unclear that these events are what 
economists mean by “shocks”. 10   

 
Buyers and sellers also trade for oil in the future, either under long-term contracts 

for future deliveries or through options to buy or sell oil in the future.  In current markets, 
these futures prices decline only modestly from today’s high levels.  This trend suggests 
that traders expect that current oil markets will remain tight for a number of months, 
resulting in more permanent than temporary price increases (Gramlich 2004; Bernanke 
2004).   When energy users anticipate that price increases are more permanent than 
temporary, these expectations should result in larger impacts on real GDP. 

Economic Consequences of a Higher Oil Price 
When oil price changes are gradual and the economy is not operating close to its 

natural output level, these events may produce reductions in aggregate demand that push 
the economy below its potential output level.  As a result, unemployment and excess 
capacity increase in the short run before wage and price can adjust to new equilibrium 
levels, causing these adverse impacts to fade in the long run.   

 
The key exogenous variable in any oil shock analysis based upon a 

macroeconomic model is the nominal price for oil imports.  Higher nominal prices 
increase the aggregate prices for all goods and services and reduce aggregate spending.  
As the costs of other goods and services rise, the real oil import price begins to decline. 
This variable, the real oil price level, is therefore partially an output of the 
macroeconomic simulation.  If policy favors augmenting output rather than curbing 
inflation, the economy will have higher output but lower real oil prices.  If policy favors 
curbing inflation rather than unemployment, the economy will have lower output but 
higher real oil prices.  Since real oil prices are both partly endogenous and subject to 
policy choices, most macroeconomic simulations do not try to hold real oil import prices 
constant at a given post-shock level.   

 
Nominal rather than real oil prices play a critical role in the aggregate demand 

responses in most macroeconomic models.  In the neo-Keynesian framework, many 
important macroeconomic frictions prevent rapid changes in nominal prices for final 
goods (due to the costs of changing “menu” prices) or for key inputs (e.g., wages).  
Moreover, nominal price stickiness is asymmetric in that firms, unions and other 
organizations are much more reluctant to accept reductions in their purchasing power 
through lower prices than increases in income through higher prices. When a nominal oil 
price shock threatens this purchasing power by creating pressures for lower nominal 
prices for final products and non-energy inputs, the adjustment process is slowed with 
                                                 
10 Recall that Hamilton’s net oil price increase series registered any oil price increase as a “shock” as long 
as the oil price level exceeded its past peak over the last three years.  This point underscores that oil price 
shocks cannot be determined by a strict formula alone but requires careful analyst judgment too. 

    14



multiplying effects throughout the economy.  These frictions can feed upon each other, as 
in an economy already experiencing prior inflationary pressures, causing wage-price 
spirals, as occurred in the 1970s.  When these price increases affect wages and other 
prices in this way, economists often refer to the oil price increase as influencing the 
“core” inflation rate (probably only temporarily). 

U.S. Estimates Based Upon an OPEC Tax 
When core inflation effects are absent, oil price increases operate reasonably 

similar to an “OPEC tax”, where the receipts are directed towards foreign oil producers.  
U.S. oil consumers suffer a reduction in their disposable income and as a result cut their 
spending on U.S. goods and services.  If foreign oil producers do not spend as much or as 
quickly on domestic goods as do U.S. residents, aggregate demand for U.S. production 
will shift down.  How quickly and how much they spend on U.S. goods and services and 
assets will be critical in determining the size of the “OPEC tax.”  The more that they 
spend back in the US economy, the lower will be the net “OPEC tax”.  If domestic 
energy firms also temporarily delay their spending relative to U.S. consumers, this tax 
may extend beyond the foreign oil producers.   

 
Although this effect will be referred to as an “OPEC tax” in this report, this term 

does not mean that OPEC is the initiator of the action that causes oil prices to increase.  
Nor does it mean that all oil import revenues flow to OPEC countries and none will flow 
to other countries like Russia and Norway.  If rising oil demand increases oil prices, 
foreign oil producers will earn higher receipts from an event that operates like a tax and 
they will need to spend this income.  This tax effect depends upon how foreign and 
domestic countries spend their income rather than upon the purchasing power of U.S. 
income.  For example, the US suffers a decline in purchasing power when imported oil 
prices change, but the OPEC tax effect on U.S. output may be absent if foreign oil-
producing countries spend their income at the same rate as U.S. consumers do.   

 
Under these conditions, quantitative estimates of the impacts from gradual oil 

price changes would not be any greater than those reported recently for the Global Insight 
US model (Gault 2005).  They represent an upper bound, because most large-scale 
macroeconomic models do not differentiate between the economic effects of oil price 
shocks and gradual oil price increases.  By blending the responses to these two very 
different events together, they may be understating the effects of oil price shocks and 
overstating the effects of gradual oil price increases.   

 
Macroeconomic simulations report the percent losses in real GDP levels (or 

increases in price deflators) as a function of each $10 per barrel increase in crude oil 
prices.  As the oil price rises from $30 to $40 to $50 per barrel, the proportional oil price 
increase declines, but the percentage impact on real GDP remains the same.  Thus, the 
percentage change in real GDP relative to the percentage change in oil price—the output-
response equivalent of the price elasticity term for oil consumption and production 
described previously—declines at higher oil prices.  This approach for reporting impacts 
reflects the structure of these frameworks, which focus on short-run aggregate 
expenditures when substitution away from oil is very limited.  A $10 increase in oil 
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prices raises the economy’s expenditures on oil by the same amount at $30 as it does at 
$40.  Measured relative to the same baseline GDP level, these additional oil expenditures 
represent the same share of total economic output regardless of the initial oil price level.11  
For this reason, the impacts from the macroeconomic simulations in this section are 
reported for each $10 per barrel increase in price rather than for each 1% increase in the 
crude oil price.  

 
When oil prices rise from $30 to $40 per barrel, US GDP in the Global Insight 

simulations reported in Table 3 declines by 0.3, 0.6 and 0.4% below baseline GDP after 
the first, second and fifth years, respectively.12  In an economy growing at 3 or 4 percent 
per year, these reductions in the real GDP level will slow down the growth rate but will 
not cause a recession.  Macroeconomic simulations do not generally report the results in 
terms of economic growth or inflation rates.  This reporting convention partly reflects the 
nature of the economic impacts, which operate with a lag on the first few quarters and 
years but begin to fade over time.  In later quarters and years, economic growth may 
actually increase more than in the baseline because the economy begins its recovery.  
This higher growth rate in later periods, however, hides the fact that the employment and 
output may still be lower due to higher oil prices. 

 
Moreover, policymakers may be more interested in the dollar impact on the 

nation’s residents rather than on variations in the growth rate.  The bottom of Table 3 
reports an estimate of the total output losses based upon the percentage reduction in real 
GDP in the Global Insight projections multiplied by the GDP level in the first quarter of 
2005.  This component represents the value of lost output represented by the production 
of fewer goods and services.  Also shown are estimates of the oil wealth losses that are 
calculated as the change in the world crude oil price times the June 2005 level of total 
petroleum imports.  This component represents the reduction in real wages and returns to 
capital that result from the higher price paid for oil imports.  Although this reduction in 
purchasing power is not measured by real GDP reported in national statistics, declines in 
national income due to higher oil prices are very much an economic impact as are the 
output losses.  Wage earners are not only concerned about what wage they are paid, but 
also whether their wages keep pace with the costs of the goods and services that they 
buy.13   

 
These inferred estimates appear to show that the nation loses as much from the oil 

wealth effect as it does from reduced output during the first year.  Between the first and 
second years, the combined losses of the two components have increased from $75 
billion to $111 billion.  Although real GDP is an inferior measure of economic welfare 
for a variety of well-known reasons, these estimates do indicate why policymakers might 
be interested in oil disruptions.   

                                                 
11 This approach may not be appropriate if the model was not as closely tied to an expenditure framework. 
In contrast, the impacts from statistical studies in the next major sector are usually expressed in terms of the 
percent change in the oil price. 
12 The reported impacts seem more persistent than what some economists expected from a tax increase.   
13 The approach of computing separate oil wealth losses and adding them to output losses is explained in 
Hickman, Huntington and Sweeney (1987). 
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Impacts on inflation rates, unemployment and other important economic variables 

are also shown in Table 3.  Aggregate consumption declines more than investment, 
mainly because interest rates remain essentially unchanged because the central bank can 
ease its monetary policy in these estimates.  The relatively mild effect on investment is 
strikingly different from the 1970 experiences, where disruptions created vastly larger 
impacts.   

 
Since the Global Insight modeling system is reasonably similar to other 

macroeconomic models used for forecasting and policy analysis, its impacts are also 
similar to other available estimates (Table 4).   Although the output effects in some 
simulations (e.g., NIESR) are lower than in others, the price deflator effects are larger.  
The split between inflation and output effects in any simulation will be determined 
largely by policy assumptions rather than by the oil price increase.  One approach for 
understanding the total effect on the economy is to compute the misery index, which is 
the sum of the inflationary effect as measured by the price deflator and the (absolute 
change) in aggregate output.  The misery index is reported as a diagnostic tool for 
understanding the results rather than as a measure of policy interest.   

 
 
 
Table 3.  Impacts of a Permanent $10 Rise in Oil Prices 

Oil prices rise from $30 to $40.
(Percent deviation of levels from baseline)

Year: 1 2 … 5
Real GDP -0.3 -0.6 -0.4
Real Consumption -0.4 -0.7 -0.6
GDP Price Index 0.2 0.5 0.9
CPI 0.7 1 1.3
Core CPI 0.1 0.3 0.6
Employment (000) -125 -451 -270
Unemployment Rate 0.1 0.2 0.1
Short-Term Interest Rate (pct pts) 0 0 -0.1
Current Account ($bln) -30 -29 -47

Inferred GDP Impacts (Billion $) #
   Real GDP -36.6 -73.2 -48.8
   Oil Wealth Loss -38.2 -38.2 -38.2
   Real Income=Real GDP+Oil Wealth Loss -74.8 -111.4 -87.0

Source: Global Insight U.S. Model simulation as reported by Gault(2005) unless otherwise
# Inferred estimates have been computed by author based upon 2005, first quarter
GDP and June 2005 total petroleum imports.
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Table 4.  Macroeconomic Model Estimates of Economic Impact  

 (Percent change from baseline for a $10/Bbl oil price increase) 
  Year 1 Year 2 Year Oil Intensity
Global Insight   2003 3758
 Output -0.3 -0.6  
 Price Deflator 0.2 0.5  
 Unemployment 0.1 0.2  
 Interest Rates 0.0 0.0  
 Misery 0.5 1.1  
Gramlich   2003 3758
 Unemployment 0.3  
 Core Inflation >0.3  
FRB/US   1999 4008
 Output -0.2 -0.4  
 Price Deflator 0.5 0.3  
 Unemployment 0.1 0.2  
 Interest Rates 0.5 0.2  
 Misery 0.7 0.7  
NIESR   2003 3758
 Output -0.20 -0.47  
 Price Deflator 0.30 0.51  
 Misery 0.50 0.98  
NIESR-Taylor Rule   2003 3758
 Output -0.15 -0.24  
 Price Deflator 0.36 0.77  
 Misery 0.51 1.00  
IMF    2000 3912
 Output -0.8  
 Price Deflator 0.6  
 Misery 1.40  
EMF Study   1982 5826
 Output -0.79 -1.61   
 Price Deflator 0.63 1.12   
 Unemployment 0.31 0.67   
 Misery 1.42 2.73   

    18



EMF Study - Adjusted   1982 5826
 Output -0.51 -1.04   
 Price Deflator 0.40 0.72   
 Unemployment 0.20 0.43   
 Misery 0.91 1.76   
Average (GI,FRB,NIESR)    
 Output -0.23 -0.49   
 Price Deflator 0.33 0.44   
 Unemployment 0.10 0.20   
 Misery 0.57 0.93   
      
Table Notes:     
 Year (third numerical column) provides approximate time when simulations were 
 performed, where 2003 refers to a study done in that year or later.  
 Oil intensity is measured in BTU per GDP (2000 $).  
 Misery index change = price deflator change - output change.  
 
 

Many of the more recent estimates (positioned at the top of the table) show 
reasonably similar “misery” effects, indicating that while the models may produce a 
somewhat different distribution between inflationary and output effects, the total size of 
the impact on the economy appears somewhat similar. The estimates from a much earlier 
Stanford University Energy Modeling Forum study are higher because the simulated oil 
shocks happened when: (1) oil use was much more important to the economy (please see 
last column); and (2) the economy was experiencing much harsher prior inflationary 
pressures than exist today.  The second EMF entry that is marked “adjusted” simply 
scales down the estimated impacts by the lower oil intensity existing in 2003.   

Oil’s Relative Importance 
When the oil price increase is simply a tax on domestic wealth, oil’s relative 

importance in the economy will be a critical factor determining the size of the economic 
impacts.  Since oil’s value share of total output has declined by about 50 percent from its 
pre-1973 share, the oil price increase needs to be twice as large to have a comparable tax 
effect on the economy.  When the oil price increase is more than a simple OPEC tax and 
perhaps produces macroeconomic frictions and a wage-price spiral, these other 
mechanisms may produce effects that offset and obscure the role of oil’s relative 
importance.  The next major section on the impacts of oil price shocks discusses this 
topic in greater depth.   
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Linear Impacts  
The responses to an OPEC tax are symmetric in that the impacts of a price decline 

mirror those of a price increase.  When oil prices decline, income is transferred back to 
domestic consumers, who spend larger shares of their income more quickly on domestic 
goods and services than do domestic and foreign producers.  If oil import price changes 
are simply a tax, there is no reason to expect a nonlinear or asymmetric response when oil 
prices fall relative to when they increase. 

 
Responses are generally linear relative to the dollar-per-barrel price change.  As a 

result, proportional oil price changes will have larger impacts at higher oil price levels 
because the dollar-per-barrel increase is larger.  There may also be “threshold” effects 
that produce still even larger economic impacts at higher oil prices, but these estimates do 
not incorporate them.  For example, very large price increases could further dampen 
investment and spending by derailing the confidence that firms and households have for 
the economy’s near-term future and the central bank’s ability to manage the country’s 
money supply effectively.   
 

What Other Feedbacks Are Critical? 
In addition to the transfer of income overseas to oil-producing countries and their 

propensity to respend their new wealth on US goods and services and assets, what other 
feedbacks are important for the estimates from macroeconomic simulations? 

 
The assumed monetary response is critical to the estimated impacts.  In most 

recent Global Insight simulations, the monetary response uses a reaction function that 
responds to both the output gap and inflation.  If inflationary pressures are low prior to 
the shock, the central bank can allow the money supply to expand, thereby preventing the 
interest rate from rising and offsetting the GDP loss. Under these conditions, the principal 
effect is the reallocation of income to foreign oil producers who spend less on U.S. 
output.   

 
Inflation tends to be less of a problem than in previous simulations of past shocks.  

Much of the lower inflationary effects of the oil price shock probably reflect initial 
economic conditions that have already removed inflationary pressures.  Recent 
simulations do not allow wages to increase as much as in the past, because wages respond 
to value added (production) prices rather than to consumer prices.   

 
Exchange rate responses tend to moderate the US impacts. Not all countries see 

higher oil prices, if their exchange rates offset the increase in $/barrel.  Global Insight 
projections call for foreign GDP impacts that are reasonably similar to the US GDP 
impacts.  This view is supported by IMF estimates (to be discussed) that show European 
and US impacts to be very similar to each other, although Japanese impacts may be 
somewhat less.   

 
Finally, expectations of firms and households about the duration of the oil shock 

can have important influences on the size of the impacts.  Barrel and Pomerantz (2004) 
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found that a temporary shock produced a 30% smaller impact than a permanent shock in 
their macroeconomic simulations.  Properly anticipating that an oil price shock would be 
permanent caused a rise in the long-term interest rate and a contraction in investment and 
other interest-sensitive spending.  

 

What Policies Can Be Used to Offset the Impacts? 
When the oil price increase is a tax that reduces spending on U.S. goods and 

services, governments can mitigate the negative impacts through other policies.  The 
tradition of combining tax, spending and monetary policy is well established in 
macroeconomics and frequently means that a tax will not have negative effects if 
policymakers are allowed to combine fiscal and monetary measures into an integrated 
policy package that allows growth while curbing inflation rates and keeping interest rates 
attractive.  For example, an OPEC tax increase could be offset by reducing income taxes, 
by increasing government expenditures, or by easing monetary policy.   

 
If inflationary pressures are already operating in the economy, these demand-side 

policies would not be effective in restoring output, because they would increase 
inflationary pressures or the interest rates.  Under these conditions, policymakers 
confront a particularly severe dilemma about whether they want to restore some of the 
output loss by risking greater inflation or control inflation rates with higher output and 
employment losses.  Among the few policy options available under these conditions is a 
release of public oil stockpiles (the Strategic Petroleum Reserve or SPR), which reduces 
oil prices and restores aggregate economic output.   

Foreign Responses to Oil Price Increases 
The International Monetary Fund (IMF) used the MULTIMOD model to estimate 

the global impacts of a $10 per barrel increase above 2003 levels.  These impacts differ 
from the Global 
Insight estimates in 
that they include the 
endogenous effects 
between the growth 
rates of different 
countries.  By 
contrast, the Global 
Insight estimates 
assumed that the 
other industrialized 
countries would 
grow at the same 
rate as the US 
economy.   

 
 
 

 

Table 5.  Impact of a Permanent US$10 per 
Barrel Increase in Crude Oil Prices After One 
Year (% of 2003 GDP)  
   
 Real GDP Inflation
World -0.5 n.a.
Industrial Countries -0.6 0.4
United States -0.8 0.6
Euro area -0.8 0.6
Japan -0.4 0.2
Other  -0.4 0.2
   
Source: IMF (2000) and staff estimates as reported by Oularis (2005).
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US economic activity would decline by 0.8 percent after one year, which is 

substantially larger than the Global Insight estimate, and the US inflation rate would 
increase by 0.6 percent, as shown in Table 5.  Global activity will fall by about 0.5 
percent after one year.  US and European economic activity impacts are similar, but both 
are about twice the impact in Japan and other industrialized countries.   
 

The impact on developing countries is hard to estimate because econometric 
models and data are not readily available for these nations. In addition, there is a lot less 
certainty about how effective monetary and fiscal policies will be in these countries.  For 
this reason, the IMF developed simple terms-of-trade simulations to determine the 
additional export earnings needed to finance existing oil purchases. These results, which 
are reported in Table 6, reflect each country’s dependency upon oil imports. Oil-
exporting nations gain significant wealth, because oil production is concentrated in a 
relatively small number of nations.  Although oil-importing developing countries lose 
about 0.7 percent of their aggregate wealth, these impacts are distributed across a number 
of different economies.  As a result, the negative effects from a price increase of $10 per 
barrel appear manageable for many countries.  Nevertheless, the gap exceeds 2 percent of 
GDP for 24 countries (not shown), mostly the small island and African countries.  The 
negative impact can have particularly serious long-term effects on future growth, if 
access to capital is limited. 

 
Most of these countries appear to have sufficient foreign reserves to buffer the 

negative impact on the current account.  Moreover, non-fuel commodity prices—an 
important source of export earnings for some low-income, oil-importing countries—have 
risen in line with oil prices. 

Economic Consequences of Oil Price Shocks 
 

If future events in the Middle East should suddenly disrupt oil supplies and 
increase oil prices, the economic impacts are likely to be much more serious than those 
for an OPEC tax.   With larger impacts to offset, governments will need to be more 
aggressive about ameliorating them with a limited set of policy measures.  These efforts 
of accommodation will be made more difficult to the extent that correct public policy 
decisions must be made under emergency conditions.   These conditions will particularly 
challenge policy makers if inflation and real interest rates rise in the intervening years 
between now and the next disruption. 
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Table 6.  Expected Current Account Impact of a $10 
Increase in Petroleum Prices in 2004 
    

 
billions of 

US$
% of 2003 

GDP
Other Emerging Markets and Developing Countries 101.7 1.3
 Total Exporters 133.5 4.3
 Total Importers -31.8 -0.7
Africa  21.9 3.9
 Nigeria 7.4 12.8
Central and Eastern Europe -2.2 -0.3
Former Soviet Union 24.7 4.3
 Russia 20.3 4.7
Developing Asia -14.9 -0.5
 Indonesia 0.3 0.2
 China -7.6 -0.5
 India -5.6 -1
Middle East 65.3 9.3
 Libya 4.5 18.4
 Kuwait 5.9 13.3
 Qatar 3.4 16.8
 Saudi Arabia 29.3 13.3
 United Arab Emirates 8.5 10.6
 Iran 9.2 6.7
 Iraq 3.4 13.6
Western Hemisphere 6.9 0.3
 Venezuela 7.9 9.3
 Argentina 1.3 1.1
 Brazil -1.2 -0.2
 Mexico  6.3 1
    
Actual dollar increase in the price of crude oil is US$8.35.  
Source: OECD International Energy Agency (IEA).    
    
As reported by Oularis (2005).   
 

U.S. Estimates Based Upon Macroeconomic Frictions 
The previous impact estimates for higher oil prices were based upon large 

macroeconometric models that establish multiple relationships through statistical 
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analyses of historical data.  The advantage of the large U.S. model detail is that new 
conditions and policies may be better represented than in simpler analyses.  That 
advantage, however, also has its limitations.  First, the value of the more detailed 
simulation will depend upon whether the right constraints and assumptions are chosen to 
represent the new conditions.  And second, the modeling framework may not incorporate 
all of the possible frictions in key sectors that serve to magnify the effects of oil shocks 
throughout the economy.   

 
For this reason, some analysts have directly investigated the economic impact of 

oil shocks with reduced-form statistical analyses of historical data.  These approaches 
adopt a much simpler approach focused specifically upon the relationship between crude 
oil prices and some measure of the economic impact, such as aggregate output, inflation 
or unemployment.  The advantage of these studies is that they focus specifically upon the 
question at hand, the impacts of oil price shocks.  The principal concern is that they may 
fail to control for key macroeconomic variables and relationships that influence how the 
economy responds to oil price changes.    

Reduced-Form Statistical Estimates  
Nine of the last 10 U.S. recessions (post World War II) were preceded by an 

increase in crude oil prices.14  Statistical tests by a number of researchers on quarterly 
data reject the hypothesis that this observation was a coincidence.   

 
A number of empirical studies have used reduced-form time-series analyses 

relating economic growth and oil price changes to test this hypothesis directly.  Like the 
large-scale macroeconomic models, they also use statistical techniques.   However, they 
focus specifically on the relationship between economic growth and oil prices and ignore 
the many complicated economic relationships incorporated in the larger-scale 
frameworks. Results from these studies will be referred to as statistical estimates, because 
the model does not try to explain the various avenues through which oil prices affect 
economic behavior.15 

 
Efforts by Hamilton (2003) have led to an established approach for investigating 

this issue.  The researcher massages the oil price series to make it more representative of 
an oil price shock rather than simply counting each dollar or percent increase in the oil 
price reported in the official statistics.  Since Mork’s study (1989), all estimates separate 
oil price increases from decreases.  Hamilton prefers to represent positive oil price 
changes with the net oil price increase series discussed in the previous major section on 
what constitutes an oil price shock, but other researchers have scaled the oil price change 
relative to its recent variance (Lee, Ni and Ratti, 1995), or have compared it to recent 
average oil price levels (Davis and Haltiwanger, 2001).  The equation explains economic 
growth rates as a function of the past growth in the economy and past changes in this net 

                                                 
14 The quarterly data for the United States covers the post-World-War-Two era and hence the oil supply 
interruptions that began in 1956, 1973, 1978, 1980 and 1990.  
15 Researchers who use these models, however, have offered very specific theories that explain their results, 
as will be explained below. 
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crude oil price series.  Many studies add the past values of additional variables to the 
system in order to incorporate their interactions with the oil and GDP variables.   

 
Researchers do not report results from reduced-form statistical studies that can be 

easily compared to the elasticity estimates for macroeconomic models.  Studies often 
present charts showing “impulse response functions” that summarize the impacts of a 
one-time change in oil prices.16  This one-time change in the oil price increase should be 
viewed more like a permanent than a temporary change in the oil price level.   The 
analyst does not force the oil price back to its original level in some future quarter, as 
would be the case in a temporary oil price shock.  The percentage economic impacts vary 
with the percentage change in the modified oil price rather than to the dollar price 
change, in contrast with the macroeconomic models discussed previously.   

 
Most impulse response functions are difficult to read and interpret as simple 

responses to price changes.  One of the few researchers who have reported these results in 
tabular form is Jimenez-Rodriguez and Sanchez (2005).  Table 7 replicates their US 
results for several different specifications.  The asymmetric results allow separate GDP 
estimates for oil price increases and decreases, while the net oil price estimates evaluate 
the GDP response when oil prices exceed the maximum over the last 12 quarters.  After 
about the first year (four quarters) following a doubling of the oil price, the real U.S. 
aggregate output level is almost 5 percent lower in the asymmetric specification.  We 
think that their estimates are comparable to other studies, as reviewed in Appendix D, and 
therefore have adopted them for our review.  If their sixth-quarter GDP elasticity 
(approximately 0.05) is applied to a 33% price increase, to be comparable to the Global 
Insight response, real GDP would decline by 1.4 percent.  That estimate is much more 
similar to the second-year EMF study response (1.6 percent) than it is to the more recent 
Global Insight response (0.6 percent) for the same year in Table 4’s comparison of 
previous macroeconomic simulations.   

 
Combining the two asymmetric estimates (for positive and negative oil price 

changes) provides a very approximate estimate for the effects of a temporary oil price 
shock.  The Jimenez-Rodriguez and Sanchez (2005) study did not try to evaluate a 
temporary shock, but the author has inferred one from their results because temporary 
shocks are considered important.  This estimate allowed oil prices to increase by 1% in 
the beginning (period=0) until the fourth period, when oil prices were reduced by the 
same amount.  The temporary shock and its impact resemble an oil price increase through 
the fourth quarter, but the lower price in the fourth quarter offsets some but not all of the 
positive shock by the eighth period.  By the eighth quarter, the impact from this 
temporary shock would be about 70% of the comparable impact for a permanent shock.17   

 

                                                 
16 Technically, the analyst adjusts the error term in the oil price equation.   
17 This approach assumes that firms and households expect a permanent shock initially but are later 
surprised when they learn that it was only a temporary one.   
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The Jimenez-
Rodriguez and 
Sanchez (2005) study 
is recently completed 
and estimates the US 
response as part of a 
system that also 
includes the response 
of other major OECD 
countries.  They found 
that the oil price 
coefficients were 
stable over time for 
the different OECD 
countries.  That con-
clusion means that 

comparably sized oil price shocks had similar impacts on aggregate output at the end of 
the century as they did during the 1970s. The impacts did not diminish as oil intensities 
decreased in each country.  This finding of stable coefficients contrasts sharply with the 
Hooker (2004) finding for the effects on core U.S. inflation, as will be discussed below.  

Table 7. GDP Impacts of Oil Price Shocks

AsymmetricAsymmetric
Quarter Increase Decline Net Price Temporary

4 -0.048 -0.014 -0.046 -0.048
6 -0.051 0.002 -0.058
8 -0.046 0.011 -0.054 -0.032

10 -0.044 0.010 -0.048
12 -0.042 0.010 -0.043

Source: Jimenez-Rodriguez and Sanchez (2005) for 
asymmetric and net price estimates. Temporary estimates are 
computed by the author as described in the text. 

 
 

What Explains the Different Impacts?  
The impacts from both the reduced-form statistical studies and the previous 

macroeconomic simulations reported in the EMF study are substantially larger than the 
Global Insight estimates of –0.3 and –0.6 percent for these two years.  What are the 
reasons that explain why the reduced-form statistical evidence and previous 
macroeconomic simulations show more pronounced effects?  Are these factors permanent 
changes in the economy or can some energy, economic and policy conditions revert back 
to the way they were in the 1970s?   

 
The next five subsections briefly discuss five reasons for why many recent 

estimates are smaller: fewer macroeconomic frictions, the declining relative importance 
of oil in the economy, the reduced inflationary conditions and lower inflation rates prior 
to a disruption, diminished oil wealth effects, and more learning about how to cope with 
shocks.   

Macroeconomic Frictions 
Direct reduced-form estimation often attribute their larger impacts to a range of 

macroeconomic frictions that could make the economy’s response to an oil price shock 
fundamentally different than an oil price increase.  Large macroeconometric models 
incorporate a number of important aggregate demand relationships, but their structures do 
not differentiate between oil price increases and decreases or between surprise events and 
more gradual price adjustments.  Unless the model incorporates expectations about future 
oil market conditions, higher prices contract the economy proportionately, regardless of 
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whether the oil price increases are novel and unexpected or whether they are gradual.  
The simpler reduced-form models relating real GDP to oil prices may be better suited for 
oil price shocks because they explicitly differentiate shocks from expected price changes.   

 
One macroeconomic friction that contributes to large indirect effects on the 

economy is the distortions in demand between products and sectors.  These demand 
adjustments operate at the sectoral rather than the aggregate level and are not 
incorporated in large macroeconometric models.  As demand shifts away from fuel-
inefficient to fuel-efficient automobiles, labor and capital need to be reallocated between 
plants.  It is costly, however, to transfer resources quickly (Hamilton 2003).  Capital 
equipment may become idle and hence retired prematurely.  Labor needs to search for 
new positions, as jobs are lost in some sectors and created in others.  Microeconomic 
evidence on employment trends shows that sudden oil price changes in either direction 
causes significant job creation and destruction at the industry level (Davis and 
Haltiwanger, 2001; Haltiwanger, 2005).18   

 
The other macroeconomic friction is the distortions in wages and prices after an 

oil price shock.19  The new Keynesian approach to macroeconomics emphasizes the wage 
and price stickiness that characterizes modern industrial economies (Ball, Mankiw and 
Romer, 1988).  If wages and prices are completely flexible rather than being sticky and 
capital and labor inputs do not change, the direct impacts of an oil price change will be 
relatively small.  When wages and prices are sticky, however, the demand for capital and 
labor can change significantly in the short run.  These indirect effects can be relatively 
larger than the direct impacts.  Typically, these impacts operate through the economy’s 
aggregate cost structure or its aggregate price level.  In the near term, higher oil prices are 
not offset by lower labor costs.  Not only are wages bid higher to maintain purchasing 
power, but labor productivity temporarily falls.  Firms pass through these higher costs to 
their consumers in terms of higher prices for their products.20  Higher prices in all sectors 
reduce aggregate spending through the interaction of the goods market and the monetary 
rule adopted by the central bank.21    

 
These frictions reinforce the output decline due to higher oil prices but operate 

against the favorable effect of lower oil prices.  Resources need to be reallocated as much 
as when oil prices fall as when they rise.  Similarly, if organizations are risk averse, they 
will allow wages and prices to rise when oil prices fall, but will seek to prevent lost 
purchasing power when oil prices fall.  In either case, frictions will cause the responses to 
oil price shocks to be asymmetrical. 

                                                 
18 The Davis and Haltiwanger study focuses on employment rather than output and hence its results are not 
discussed in detail in this report. 
19 Large macroeconometric models probably incorporate wage and price stickiness, although proprietors 
often do not emphasize these frictions when discussing their recent results.  In contrast, these frictions 
played a critical role in explaining why these systems estimated relatively large impacts from previous oil 
price shocks (Hickman, Huntington and Sweeney, 1987).   
20 Firms must see a downward-sloping demand curve for their product in the new Keynesian paradigm.  
Typically, analysts assume that there are many monopolistically competitive firms.   
21 Romer (1998, 2005) provides an updated discussion that refines some troublesome aspects of the IS-LM 
framework but yet maintains its simplicity.     

    27



Figure 5.  Oil & Natural Gas Intensity (Btu/$)
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Oil Value Share  
Oil’s share of total economic output has fallen sharply over the last several 

decades.  Figure 5 displays the post-war energy trends for combined oil and natural gas 
and for petroleum.  In 1972, the US used 8026 million BTUs of petroleum for every 
dollar of GDP.  In 2003, the total oil intensity has fallen by 53 percent22 to 3758 million 
BTUs (US Energy Information Administration, 2004).  Table 1 showed that an 
adjustment for declining oil intensity would convert the EMF median estimate for 
second-year output impact from –1.6 percent to –1.0 percent, much closer to the 
comparable Global Insight estimate of –0.6 percent.23   

 
Revising previous macroeconomic simulations downward for declining oil shares 

may not be warranted, however.  The limited empirical evidence on this issue (Mork, 
Mysen and Olsen, 1994; Huntington 1998, 2004; Hooker, 2002) fails to find significant 
effects for the oil value share in either U.S. or international studies.  Weighting the oil 
price change variable by the economy’s oil share in the previous year does not contribute 
explanatory power that is not already incorporated by the unweighted oil price change 
variable.  Essentially, too many other factors were operating and appeared to be more 
important.   

 
The oil value share will be an important condition shaping the impacts if the 

direct effects are very important and the indirect effects are purely secondary.  However, 
                                                 
22 The combined oil and natural gas intensity fell by 56%. 
23 The recent Global Insight estimate also reduced the inflation effect and lowered the losses due to 
international trade with other countries, so a direct comparison cannot be made.   
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many researchers think just the opposite.  If macroeconomic frictions are important, some 
European nations may experience larger economic losses, even though their economies 
are less dependent upon oil consumption.  Similarly, while the US economy has become 
less dependent on oil, other changed conditions may be even more important.    
Moreover, while the US economy has reduced its dependence upon oil within its 
manufacturing and commercial sectors, most oil consumption today is highly 
concentrated in the transportation sector, where the oil intensity declines shown in   
Figure 5 are much more modest.  Oil is critical for transporting goods and people by road, 
ship or airplane, where interfuel substitution is often severely limited and lower than in 
other sectors of the economy.  The impacts on GDP are a function not only of the oil 
value share prior to the shock but also of the elasticity of substitution between energy and 
other inputs.  Limited substitution when there is an oil price shock means that the 
economy must increase its oil value share considerably.   

State of the Economy 
The larger estimates may also reflect baseline economic conditions, prior to an oil 

disruption, that are fundamentally different from today’s economic environment.  During 
the 1970s, the oil price shocks appeared in an economy that was already experiencing 
inflationary pressures.  When the prices of food, raw materials and energy began 
shocking the economy, institutions tried to protect their purchasing power by passing 
along these costs to others buying their input or final product.  Core inflation refers to the 
effects on the price deflator for all items except food and energy.  Hooker (2001) 
convincingly shows that oil price changes moved core inflation rates a lot through 1981, 
but they had no significant effect after that year.  To bolster his argument, he also shows 
that other possible explanations fail to explain this sudden shift in the relationship 
between oil prices and core inflation.  He rejected as possibilities such developments as 
declining oil intensities, the deregulation of energy-intensive sectors like trucking and 
airplane travel, and changes in the central bank’s monetary accommodation policy during 
price shocks.  The main lesson learned by monetary authorities was not how to manage 
their way through an oil price shock, but rather how to prevent inflationary pressures 
before a price shock appeared.   

 
Mitigating the effects of oil price shocks on core inflation does a lot towards 

reducing the output losses in a neo-Keynesian macroeconomic framework.  Prior to 1981, 
with rampant inflationary fears, the government was unlikely to risk more inflation by 
expanding the nominal money supply.  As core inflation began responding to an oil price 
shock, a higher price level for all goods and services increased interest rates by reducing 
the economy’s inflation-adjusted money supply.  Contracting investment and other 
interest-sensitive spending contributed to output reductions throughout the economy.   

 
Hooker’s thesis about the unstable coefficients relating oil prices to core inflation 

should be tested within a framework that also explains aggregate output.  Huntington 
(2004) applies similar logic in analyzing different countries’ aggregate output responses 
to oil price shocks, but he does not directly incorporate core inflation rates.  He allows the 
aggregate output response to oil prices to vary depending upon the gap between actual 
and potential output.  Since potential output measures the natural output level where 
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Figure 7. Oil Prices and U.S. Terms of Trade 
(indexed  to 2000 prices)
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inflation is neither increasing nor decreasing, the gap should indirectly incorporate the 
inflationary pressures within the economy.   Narrower gaps (e.g., less unemployment) 
mean more cost pass-through (see Gordon 1975) and greater output losses in a study of 
14 different countries.   
 

Oil Wealth Losses  
The oil price shocks during the 1970s reduced not only aggregate output but also 

the country’s purchasing power.  Real national income fell as the costs of buying 
international goods (including oil) rose more than the income earned through U.S. 
exports.  The higher prices made the country poorer by requiring more exports for 
importing each barrel of oil, leaving less aggregate output for domestic consumption. 

 
After the 1970s, oil price changes should have had similar effects on the country’s 

purchasing power.  Oil import price increases should have reduced real income, while oil 
import price decreases should have increased real income.  These potential income shifts 
should have had some effects on short-run economic conditions.   

 
Lower oil import prices during the mid-1980s, however, did not create gains in 

international wealth or terms of trade.  For reasons unrelated to the oil price collapse, the 
depreciating U.S. dollar forced nonoil import prices higher and export prices lower in 
1986.   These effects offset the favorable effects of lower crude oil prices on the U.S.’s 
international purchasing power, as measured by its terms of trade (Huntington 1998). 
Figure 7 emphasizes that the US’s international purchasing power for all goods and 
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services did not improve in 1986 like it suffered during the 1970s.24  In addition, 
movements in the measured terms of trade have been very small since the mid-1980s.    
 

 Adjusting to Shocks  
The oil price shocks of the 1970s completely surprised firms and households in 

many different countries at the same time.  As inflation rates accelerated, the value of 
stocks and bonds tumbled sharply.  Firms and households made decisions about 
production and prices that had important consequences for the strategies of other firms in 
the economy (Huntington 2003).  And yet, there was little opportunity to coordinate 
strategies in such an uncertain world.  

 
Now, after several different oil price episodes, one might argue that there has 

been significant learning about how to cope with the uncertainties created by oil price 
shocks.  It is unlikely that firms and households will be surprised in the same way or to 
the same degree as they were by earlier shocks.  In the process, new institutions have 
appeared, such as the financial markets for establishing oil future prices.  Even if they do 
not eliminate the problem, such learning and institutional development may make future 
price shocks less damaging.   

 

What Policies Can Be Used to Offset the Impacts? 
Many of the same policies for offsetting the effects of higher oil prices can 

conceptually be used for ameliorating the adverse impacts of oil price shocks.  A 
principal difference, of course, is that governments must implement these polices during 
an emergency when firms are uncertain about the direction of future prices and few 
people know how long the surprise shock will last or whether it will be followed by other 
disruptions.  The possibility of introducing unwise policies remains extremely high under 
these conditions.   

 
More aggressive policies will also need to be implemented during an oil price 

shock than for a higher oil price level, because the impacts are larger.  
 
A final constraint on appropriate policy measures may be the underlying 

economic conditions.  When interest rates and inflation are problems under baseline 
conditions (prior to the shock), standard policy responses like easing monetary policy 
may not be an easy option to implement.  This risk of accelerating inflation often deters 
governments from adopting accommodating policies that try to restore lost aggregate 
output.  One’s optimism about policy offsets depends critically upon the future direction 

                                                 
24 The Bureau of the Census publishes a series called “command-basis gross national product” in Table 
1.8.6 on its website.  This measure deflates exports of goods and services and income receipts from abroad 
by the implicit price deflator for imports rather than for exports.  The terms of trade effect in Figure 7 is the 
adjustment (ratio of prices) used to convert the export series, where the value for the year 2000 equals 100. 
Denison (1981) explains the logic behind this variable.  See Appendix C for additional details. 
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of the US economy and whether the current fiscal and current account deficits are 
temporary problems that can be resolved before the next oil disruption.  
 

How Large Are the Impacts? 
If crude oil prices rise early in a particular year, what will be the impact on the 

economy at the end of the second year?  The impacts discussed in this section refer to 
how much the real output or price level deviate from their baseline value rather than how 
much the growth or inflation rate changes.  These estimates are tentative working 
numbers that hopefully will stimulate others to improve upon them with additional 
research.   

Responses to Higher Oil Prices 
If the economy is operating at its potential output level where the inflation rate is 

not changing, a permanently higher oil price will reduce the economy’s potential gross 
output.  Higher prices discourage oil usage, which reduces the productivity of labor and 
capital.  Monetary and demand-oriented fiscal policies will not offset these output 
reductions because the oil prices are affecting the economy through its long-term supply 
than through short-term demand channels.     

 
If the economy is operating well below its potential output level, the impact on 

total spending may be larger, perhaps reaching 2% after the second year for a doubling of 
oil prices.  The top rows of Table 8 summarize these impacts as well as those for the 
price deflator for all goods and services and the unemployment rates.  They are based 
upon the Global Insight estimates (2005) reported at the February workshop.  If one 
believes that these impacts should be linear with every $10 per barrel increase rather than 
with each one percent change in crude oil prices, multiply these estimates by .285 
(=logarithm (33%)). This adjustment represents the proportional change when the oil 
price rises from $30 to $40 per barrel. 
 

Responses to Surprise Oil Price Shocks 
Oil price shocks will produce considerably larger economic impacts if they occur 

when inflationary pressures are building and interest rates are relatively high.  The above 
Global Insight estimates would be too low, because monetary policy is unlikely to be as 
effective and because the model predicts that the economy responds to surprise events 
like it would to steadily higher prices.  This analysis has chosen an elasticity (-0.05) 
approximately equal to the one estimated by Jimenez-Rodriguez and Sanchez (2005).   
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Table 8.  Summary of Estimated US Oil-GDP Elasticities 
      
   
 Year 1 Year 2
    Higher Oil Price   
Real GDP -0.011 -0.021
GDP Price Deflator 0.007 0.017
Unemployment Rate 0.004 0.007

    Oil Shock   
Real GDP -0.024 -0.050
GDP Price Deflator 0.019 0.034
Unemployment Rate 0.009 0.020
 
Macroeconomic frictions cause the economic impacts of an oil price shock to 

xceed oil’s value share of U.S. gross output.  The direct effects of an oil price shock are 
ugmented by a combination of sectoral demand shifts and costly reallocation of inputs, 
age and price stickiness and informational inefficiencies.  If the underlying economic 

onditions should turn considerably less favorable than they are today, disruptions could 
reate substantial economic losses, much larger than those recently estimated with 
acroeconomic models. 

odeling and Understanding Oil Price Shocks 
Elasticities are useful indicators of how important the problem may be, but they 

hould not imply that we are certain about the size of the impact.  Our confidence is 
igher for the effects of a higher oil price level than it is for an oil price shock.  There are 
everal important modeling issues whose resolution might help to better understand these 
mpacts and the various approaches for estimating them. 

 
First, can macroeconometric models do better at differentiating the responses to 

n oil price shock and a higher oil price level?  Some critics want the macroeconometric 
odels to develop much more industry and sectoral detail in order to represent the 
acroeconomic frictions that seem to be very important.  A more cautious view, 

owever, says that these models are already large enough.  Moreover, the primary 
lternative approach, the VAR dynamic systems, contains even less detail but they are 
upported by a believable story.  Until the mid 1990s, the VAR approach did not 
ifferentiate between oil price shocks and higher oil prices.  Then, researchers began to 
evelop different oil price series that made this distinction explicitly.  Proprietors of 
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large-scale models could also make the same adjustments in their key equations.  The two 
modeling approaches share the same common philosophical orientation about estimating 
historical relationships with econometric equations.   

 
Second, what accounts for the larger VAR estimates relative to those from large-

scale models?  Is it simply the macroeconomic frictions, and especially sectoral shifts, 
that are often used to explain these results?  Or could it be that they represent fewer other 
structural relationships whose effects might be to mitigate the economic responses to oil 
price changes?  Generally, the elasticities are larger when monetary and other policies are 
ignored than when they are included in the estimates.  (See Appendix D.)  These results 
suggest that monetary policy has been more restrictive on output when oil prices have 
been higher and that the oil variable, if entered alone, has incorporated some of the effect 
of the excluded variables.  There could be other such variables that are included in the 
larger macroeconomic models but excluded from the simpler VAR approaches.  

 
Third, it would be very valuable to understand better how large-scale models 

represent oil price shocks under a variety of macroeconomic conditions.  A particular 
sensitivity would be to evaluate oil price increases under different assumptions about the 
ability of monetary policy to provide an effective offset.  The recent Global Insight 
estimates represent a world where baseline economic conditions are very favorable to 
monetary policy responses.  Could these same policies have been successfully applied 
during the 1970s or even 1990? An advantage of these models is that they should be able 
to represent how the economy’s response to oil price changes and policy shifts changes 
with different economic conditions.  And understanding these differences should help in 
understanding the economic risks of oil price shocks that could happen sometime in the 
future when conditions are very different than today. 

 
And fourth, empirical studies on estimating the oil-GDP relationship with 

quarterly data have focused on some important research issues but they have not 
informed policymakers and their advisors on some other important issues.  How does the 
economy’s response change if oil value shares should decline or pre-shock inflation rates 
become weaker? How does a one-time blip in oil prices differ from a more persistent 
change in prices?  To what extent can economic policies offset the impacts of oil price 
increases?  To rectify these concerns, it may be valuable for a government agency to 
incorporate a VAR or some similar modeling approach.  Increasing the agency’s 
flexibility to evaluate a number of different shocks and conditions would be a decided 
advantage.   

Conclusions 
After many years of research on the economic impacts of oil shocks, there remain 

many important unresolved issues.  There is little agreement on the major explanations 
for why the oil shocks caused economic recessions.   OPEC taxes, sectoral demand shifts, 
and wage and price stickiness have all been offered as potential causes.  Controversy 
surrounds the issue of whether the 1970 recessions were caused simply by poor economic 
policies rather than by oil price shocks.  Moreover, some economists remain skeptical 
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about the empirical evidence linking oil price shocks to reduced aggregate economic 
activity.   

 
The critics have raised some useful points, but it seems premature to embrace 

their conclusion that oil price shocks are not a problem for policymakers.  First, oil price 
shocks have caused economic problems in a range of different countries and this 
macroeconomic evidence is very consistent with the detailed sector-level analysis on the 
issue.  A key lesson has been to clearly differentiate a higher oil price level from sudden 
oil energy price shocks. Second, arguments that monetary policy caused the recessions 
need to be based upon analysis that allows the adverse effects to extend beyond six 
months after the oil price shock.25  Adopting the more realistic assessment that the first 
one or two year impacts are relevant, as found in a range of different studies, casts doubt 
on the robustness of the critics’ conclusions that monetary policy could have easily 
accommodated the oil price shocks of the 1970s.   

 
A few key conclusions are worth highlighting at this point: 

1. Until the Katrina and Rita storms, recent oil price increases have been too gradual 
and steady to cause an economic recession.  By themselves, these developments would 
not force an economy growing by 3 to 4 percent per year into a recession.  
2. As long as the oil price increase reflects adjustments to stronger world oil demand 
growth rather than supply interruptions, the impacts on the economy will probably be no 
worse than those associated with an “OPEC tax” and may even less.  These impacts will 
tend to be relatively mild because the value share of oil in total output continues to be 
relatively small.  And like any other tax, the adverse impacts on expenditures for U.S. 
goods may be offset, perhaps completely, by a combined package of monetary and fiscal 
measures. 
3. Currently, the oil futures markets expect the oil price to recover from the Katrina 
and Rita storms and return to their pre-storm paths over the next several months.  By 
themselves, these events should not derail the economy, but they do make it more 
vulnerable to other economic dislocations.  Moreover, the recovery of the energy 
infrastructure in the Gulf of Mexico may happen more slowly than is currently expected. 
4. Nonetheless, policymakers will continue to be concerned about oil price shocks as 
long as oil markets remain tight with little excess capacity.  Surprise oil shocks from 
overseas will probably create much larger economic impacts than will be experienced 
from the recent U.S. storms.  Surprises create macroeconomic frictions that include the 
adjustment costs of shifting resources from one sector to another as well as wage and 
price stickiness.  These developments will require much larger and more aggressive fiscal 
and monetary policies, to the extent that they are possible.   
5. A “perfect storm” may unfold in the future when oil price shocks happen as the 
fiscal and trade deficits worsen and interest and inflation rates move higher.  These 
conditions would complicate considerably any government response for offsetting the 
impacts.  

                                                 
25 See the discussions between Bernanke, Gertler and Watson (1997, 2004) and Hamilton and Herrera 
(2004). 
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Appendix A: Previous Oil Supply Disruptions 
  

Table A.1:  Historic Oil Supply Disruptions 
 
Oil Supply Disruption Event 

 
Start Date 

 
Disruption 
Length 

 
Gross Shortfall 

 
Event 
# 

 
Description 

 
Cause of Disruption 

 
mm/dd/yy 

 
Months 

 
In 
MMB

 D

 
As % of 
Demand 

 
1 

 
Iranian Fields Nationalized 

 
Embargo/Economic Dispute 

 
03/01/51  

 
44.7 

 
0.7 

 
7.1 

 
2 

 
Suez War 

 
Mideast War 

 
11/01/56  

 
5.0 

 
2.0 

 
12.7 

 
3 

 
Syrian Transit Fee Dispute 

 
Embargo/Economic Dispute 

 
12/01/66  

 
4.0 

 
0.7 

 
2.3 

 
4 

 
Six Day War 

 
Mideast War 

 
06/01/67  

 
3.1 

 
2.0 

 
6.4 

 
5 

 
Nigerian Civil War 

 
Internal Struggle 

 
07/01/67  

 
16.3 

 
0.5 

 
1.5 

 
6 

 
Libyan Price Controversy 

 
Embargo/Economic Dispute 

 
05/01/70  

 
9.2 

 
1.3 

 
3.3 

 
7 

 
Algerian-French Nat'l 
Struggle 

 
Internal Struggle 

 
04/01/71  

 
5.1 

 
0.6 

 
1.4 

 
8 

 
Lebanese Political Conflict 

 
Internal Struggle 

 
03/01/73  

 
3.1 

 
0.5 

 
1.0 

 
9 

 
October Arab-Israeli War 

 
Mideast War & 

mbargo/Economic Dispute E
 
10/01/73  

 
6.1 

 
1.6 

 
3.4 

 
10 

 
Civil War in Lebanon 

 
Internal Struggle 

 
04/01/76  

 
2.0 

 
0.3 

 
0.6 

 
11 

 
Damage at Saudi Oilfield 

 
Accident 

 
05/01/77  

 
1.0 

 
0.7 

 
1.4 

 
12 

 
Iranian Revolution 

 
Internal Struggle/Embargo 

 
11/01/78  

 
6.0 

 
3.7 

 
7.0 

 
13 

 
Outbreak of Iran-Iraq War 

 
Mideast War 

 
10/01/80  

 
4.1 

 
3.0 

 
6.0 

 
14 

 
UK Piper Alpha Offsh. Plat. 

xplosion. E
 
Accident 

 
07/01/88  

 
17.3 

 
0.3 

 
0.6 

 
15 

 
UK Fulmer Float. Stor. 

ess. Acc. V
 
Accident 

 
12/01/88  

 
4.0 

 
0.2 

 
0.4 

 
16 

 
Exxon Valdez Accident 

 
Accident 

 
03/24/89  

 
0.5 

 
1.0 

 
1.9 

 
17 

 
UK Cormorant Offshore 
Platform 

 
Accident 

 
04/01/89  

 
3.0 

 
0.5 

 
1.0 

 
18 

 
Iraq-Kuwait War 

 
Mideast War & 
Embargo/Economic Dispute 

 
08/01/90  

 
12.0 

 
4.6 

 
8.9 

 
19 

 
Norwegian Oil Workers 

trike S
 
Internal Struggle 

 
05/01/96 

 
1.0 

 
1.0 

 
1.4 

 
20 

 
Local Protests in Nigeria 

 
Internal Struggle 

 
03/01/97 

 
1.0 

 
0.2 

 
0.3 

 
21 

 
Local Protests in Nigeria 

 
Internal Struggle 

 
03/01/98 

 
3.0 

 
0.3 

 
0.4 

 
22 

 
OPEC (ex. Iraq) cuts 
production in effort to 
ncrease prices. i

 
Embargo/Economic Dispute 

 
04/01/99 

 
12.0 

 
3.3 

 
4.4 

 
23 

 
Venezuelan Oil Strike 

 
Internal Struggle 

 
12/02/02 

 
2.5 

 
2.0 

 
2.7 

 
24 

 
Iraq War 

 
Mideast War 

 
03/19/03 

 
1.4 

 
1.9 

 
2.6 

Source: Compiled from the U.S. EIA by Paul Leiby. See EIA website, "Global Oil Supply Disruptions Since 1951," 
http://www.eia.doe.gov/security/distable.html  for one version of these data.  Categorizations suggested by Paul Leiby. 
Notes: The EIA table concedes that "Definitions of >oil supply disruptions= are not entirely consistent from one case 
to the next."  As an example of this variability, the latest version of the table (as of 1/02/2004), inexplicably, excludes 
the 1990 Iraq-Kuwait war and the Nigerian strikes in the late 1990s.  There are some problems with these data, 
however.  The ending dates of some disruptions are difficult to identify.  Also, we are not sure whether disruption 
magnitude is consistently measured as initial (gross) loss or as a loss net of some market response from other suppliers. 
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 Appendix B:  Comparison of Different Rules for 
Estimating the Price Impacts of Oil Disruptions 
 

An oil disruption that is not replaced by supplies from excess capacity, stockpiles 
or other offsets will tend to raise crude oil prices more when producers and consumers do 
not respond much to price than when they do.  There are two very different approaches 
for estimating this price effect: 
 
• A linear rule that requires the same increase in price (dollars per barrel) for each one 

MMBD of net oil disruption; 
• A constant-elasticity (or fixed-percentage) rule that requires the same percentage 

increase in price for each one percent decline in oil supplies due to a net disruption. 
 

Table B.1 compares the price effects estimated with each rule for the same net oil 
disruption equal to 1% of world supplies.  Each row represents a case with a different 
price elasticity of demand, while each column represents a case with a different price 
elasticity of supply.  The top set of rows displays the price effects determined by the 
fixed-percentage rule.  The percentage changes in price computed by this approach are 
shown in the shaded cells but are also shown as dollars per barrel for easy reference on 
the right side.  The lower set of rows displays the price effects determined by the linear 
rule.  The changes in price ($ per barrel) computed by this approach are shown in the 
shaded cells but are also shown as percent changes for easy reference on the left side.  
Regardless of how oil price results are reported, the fixed-percentage rule reveals larger 
price impacts than does the linear rule. 
 
 

0.025 0.05 0.075 0.025 0.05 0.075
% Rule

-0.04 16.7% 11.8% 9.1% $11.41 $8.06 $6.23
-0.08 10.0% 8.0% 6.7% $6.85 $5.48 $4.57
-0.12 7.2% 6.1% 5.3% $4.90 $4.16 $3.61

$/MMBD 
Rule 0.037 0.073 0.110 0.037 0.073 0.110

-0.059 15.4% 11.1% 8.7% $8.92 $6.44 $5.04
-0.117 9.5% 7.7% 6.5% $5.52 $4.46 $3.74
-0.176 6.9% 5.9% 5.1% $4.00 $3.41 $2.97

Table B.1: Comparison of Constant Elasticity (% Rule) and Linear 
Rules for Price Effects
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By assumption, the linear rule always scales the price impacts to the size of the 
net disruption.  A 10% net disruption will produce 10 times the price impact of a 1% net 
disruption.  By contrast, the price impacts based upon the fixed-percentage rule rise faster 
than the size of the disruption.  These findings are summarized in Table B.2.  The last 
two columns are particularly insightful because they show how much greater are the price 
effects of increasingly larger net oil disruptions.  Although the price effects of a 5% net 
disruption under the fixed-percentage rule is only 6 times the price effects of a 1% net 
disruption, the price effects of a 20% net disruption is 57 times more.   

 
Table B.2: Comparison of Price Effects by Disruption Size

Size
Fixed 

Percentage
Linear 

Rule
Fixed 

Percentage
Linear 

Rule
1% 8.0% $4.46 1 1
5% 48.4% $22.31 6 5
10% 124.9% $44.62 16 10
20% 456.5% $89.23 57 20

Price Increase Scaled Price Increase

 
 
The fixed-percentage rule based upon constant elasticities is most useful for small 

changes from the baseline conditions.  When much larger changes are being evaluated, as 
may be the case in oil disruption analysis, the assumption of constant elasticities appears 
to be too restrictive.  For this reason, the linear rule is preferred to the fixed-percentage 
rule for large net oil disruptions. 
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Appendix C: The “OPEC” Tax  
 

Oil import price increases are often called an “OPEC tax” because U.S. wealth is 
shifted abroad to groups that will not spend as much or as quickly as U.S. residents on 
domestic goods and services.  Alternatively, they may not invest in US assets as much as 
US residents.  The size of this “tax” will be the difference between oil revenues sent 
overseas to the Persian Gulf minus whatever spending is returned to the US economy by 
OPEC purchases and investments.  There have also been some discussions that domestic 
oil producers may not respend their higher incomes as quickly, but usually the argument 
applies to foreign governments who own the oil resources that are imported.  The 
argument surfaced during the 1970s because the Middle Eastern governments appeared 
unprepared for the sudden inflow of funds resulting from the oil price shocks. 

 
The OPEC tax concept is controversial, partly because it is hard to document 

empirically. Today, there are reports that these governments are extremely 
knowledgeable about how to handle their profits and that the money does not remain idle 
or flow disproportionately to other countries.  Moreover, the tax argument seems 
incomplete because less spending should reduce the aggregate price level, when 
empirically higher oil prices have increased the aggregate price level.  The case for an oil 
tax mechanism, however, may make more sense when interest rates and prices for all 
goods and services do not change much with an oil shock, as in the recent Global Insight 
estimates.  

 
A key assumption is that the economy operates well below its long-run potential 

path so that its aggregate spending is not limited by shifts in the economy’s production.  
Additionally, the economy’s aggregate price level for all goods and services does not 
change.  Under those conditions, the economy’s planned spending seeks a balance with 
its output through the typical Keynesian equation: 
 

Y = C + I         (1)   
 
where Y is output, C is desired aggregate consumption, and I is desired aggregate 
spending for investment, government purchases and net exports.  Consumption should be 
related to disposable income, Y-T, where T refers to taxes.  If consumers do not spend all 
of their income,  
 

C= b (Y-T)      (2)  
 
where b denotes their marginal propensity to consume.  Substituting equation (2) into (1) 
yields the standard Keynesian relationship between income, taxes and autonomous 
spending (I): 
 

Y = - [b / (1-b) ] T +  [1 / (1-b) ] I    (3) 
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The coefficients preceding the tax and autonomous spending variables are the tax 
and fiscal multipliers, respectively.  As taxes remove disposable income from 
households, they spend less.  This reduced spending trickles through the economy 
causing additional reductions in aggregate spending.  The tax multiplier equals the fiscal 
multiplier minus one; it is smaller because not all of the taxed income would have been 
spent.   

 
This illustrative model greatly simplifies the issue by assuming that the 

multipliers depend only upon households’ willingness to spend their income.  The U.S. 
economy, however, has a number of different built-in automatic stabilizers like Social 
Security payments and taxes, unemployment compensation, other income support 
programs, and federal grants-in-aid, all of which tend to cushion the economy as 
disposable income fluctuates.  In addition, some spending will be for imports rather than 
domestic goods and services.  And finally, the aggregate price level may rise and contract 
the economy.  All of these factors cause the measured multiplier effects for the U.S. 
economy to be substantially smaller than if they were based solely upon the economy’s 
propensity to spend additional income.   

 
Empirical estimates of the fiscal multiplier for the U.S. economy range between 

1.5 and 2.5 (Wyckoff, 1981: p. 101).  More recently, the average fiscal multiplier for 
eleven different macroeconomic models was 1.5 after the first year, before fading to 
essentially zero in the longer run (Adams and Klein, 1991).   

 
Table C.1 provides estimates of the OPEC tax based upon these empirically 

estimated multiplier estimates.  The impact depends upon the oil price change, the 
relative importance of oil imports in the economy, the rate at which foreign governments 
recycle oil revenues back into the U.S. economy, and the tax multiplier effect.  At the 
February EMF workshop, Global Insight evaluated the impacts of crude oil prices 
increasing by 33% from $30 to $40 per barrel.  Oil imports in 2004 accounted for 
approximately 1 percent of the U.S. GDP.   The first shaded column shows the 
percentage reduction in real GDP for different multiplier effects, if foreign producers do 
not spend any of the new wealth that they have earned.  Since this case is based upon a 
rather extreme assumption, the second shaded column reveals the impacts if half of the 
oil revenues are returned.   

 
Global Insight reports a first-year GDP impact of about –0.3%, which is within 

the range shown in Table C.1, unless none of the additional OPEC wealth is returned to 
the U.S. economy and the fiscal multiplier is at the higher end of the empirical estimates.  
When the multiplier equals the average value found by Adams and Klein, the oil tax 
mechanism appears to account for much of the Global Insight estimate--0.1 to 0.2% of 
the total 0.3% effect.  This result, however, depends upon the monetary authorities being 
able to accommodate the oil price shock without risking greater inflation.  When they 
don’t have that freedom and interest rates rise sharply, other effects will become 
important and reduce the relative importance of the oil tax mechanism. 
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Table C.1.  Examples of Output Loss Due to OPEC Tax  

      

Oil Price $30 $40   
Oil Imports/GDP 1.00% 1.33%   

      
Recycling Rate (%)    0% 50%
Net Tax    0.33% 0.17%
      
 Multipliers    
MP Consume: Tax Fiscal   

0.33 0.5 1.5 -0.2% -0.1%
0.5 1.0 2.0 -0.3% -0.2%
0.6 1.5 2.5 -0.5% -0.3%

      
Notes:      
Tax multiplier = b/(1-b), where b=marginal propensity to consume. 
Fiscal multiplier = 1/(1-b), where b=marginal propensity to consume. 
MP Consume refers to spending behavior after incorporating built-in 
automatic stabilizers. 
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Appendix D: Command-Basis Gross National Product  
Sometimes economists want to focus on the purchasing power of domestic 

income rather than the value of goods and services produced within the economy (as 
measured by the gross national product).  Suppose that the economy suddenly needs to 
produce two bushels of wheat for export in order to import one barrel of oil, rather than 
use the one-to-one relationship that held previously.  By casting all expenditures in terms 
of base-year prices, Gross National Product (GNP) as reported in the National Income 
and Products Account traditionally does not adjust for relative price changes.   

 
Using a rationale clearly described by Denison (1982), the U.S. Bureau of the 

Census regularly publishes a series called “command-basis gross national product”.  
Under the new conditions, this series would value each bushel of exported wheat at one 
half its previous value.  Essentially, this measure deflates exports of goods and services 
and income receipts from abroad by the implicit price deflator for imports rather than for 
exports.   

 
Suppose that the economy reaches an equilibrium where aggregate income (Y) 

equals aggregate expenditures: 
 

Y = A + X – M, 
 
where A refers to domestic absorption (e.g., consumption, investment and government 
purchases) and X and M refer to exports and imports, respectively.  Each nominal 
expenditure can be disaggregated into a price and quantity term.  If the price deflators are 
allowed to change but the real expenditures are held constant, the relationship between 
the GNP measure of real income and domestic absorption becomes: 
 

y dpy – a dpa = x dpx –m dpm 
 
where small letters denote real expenditures and dpi refers to the respective price term.  
After substituting a = y – x + m for real absorption,  
 

y (dpy –dpa ) = x (dpx –dpa ) –m (dpm  –dpa ) 
 

This equation shows that the purchasing power of domestic income will 
deteriorate if import prices rise more than those for final domestic goods, but that this 
purchasing power can be augmented if export prices rise more than those for final 
domestic goods. 

 
Figure 7 in the text reports the terms-of-trade adjustment, (dpy –dpa ).  As it 

increases, the nation’s purchasing power increases relative to the GNP measure.  Holding 
constant the prices of exports and nonpetroleum imports, higher oil prices will reduce the 
nation’s purchasing power.  More generally, however, purchasing power will be a 
function of the price changes for all three sectors: exports, petroleum imports and 
nonpetroleum imports. 
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Appendix E:  GDP Elasticities  
 

Elasticities measure the response of one variable as a function of changes in 
another variable.  The standard practice is to use percent rather than absolute changes to 
minimize the need for detailed knowledge about the variables, currencies and physical 
characteristics.  Although elasticities appear to be easy concepts, deriving meaningful 
responses from empirical data can be very challenging.  The opportunities for misreading 
empirical observations are considerable.   

 
Economists summarize their knowledge about energy consumption decisions by 

deriving consumer responses to energy prices and income.  The price (income) elasticity 
of demand measures the percent change in energy consumption for a one percent change 
in an energy price (income).  In a similar fashion, one could conceptually measure the 
oil- price elasticity of real GDP, which will be referred to as the GDP elasticity.   

 
It is somewhat easier to specify this relationship in terms of the differences 

between levels rather than the differences in how much these variables are changing over 
time.  Thus, the measure often focuses upon how much the level of real GDP or the price 
deflator changes between two sets of conditions rather than how much the economic 
growth or inflation rates vary between these cases.  In this sense, it is exactly comparable 
to the price and income elasticities of demand used by energy economists. 

 
Estimates can specify the deviation (as a percent) in real GDP levels as a function 

of either the absolute or percent deviation in oil prices.   Either approach seems 
acceptable as long as the results are interpreted carefully.  Economic theory suggests 
strongly that, in the absence of major “threshold” effects, the direct response of the GDP 
and price levels to oil price changes should be proportional to oil’s value share in total 
output.  This relationship can be expressed as:  
 

dY/Y = b (PQ/Y) (dP/P) = b (Q/Y) dP 
 
where P, Q and Y refer to oil price, oil quantity and real output, respectively, dY and dP 
are changes in real output and oil prices, respectively, and b is a scaling coefficient.  
When the impacts are expressed as a linear function of the oil price in US$ per barrel, this 
equation shows that oil intensity in physical units (Q/Y, or barrels per dollar of output) is 
the critical factor.  When the impacts are expressed as a linear function of the percent 
difference in oil price, oil’s value share (PQ/Y, or oil expenditures per dollar of output) is 
the important factor.  GDP elasticities in this report will be expressed as functions of the 
percent difference in oil prices (the second concept).   
 

Can meaningful conclusions be derived about the range of this response based 
upon empirical studies?  The problem with any elasticity estimate is that it is often only 
approximate and measurement problems can cause serious difficulties in certain 
situations.   
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To begin evaluating the difficulties, consider the Energy Modeling Forum (EMF) 
comparison of macroeconomic models, where Hickman, Huntington and Sweeney (1987: 
p. 24) report that the median decline in real GDP after two years was 2.9 percent for a 
one-time, permanent 50 percent increase in nominal crude oil prices.  This single estimate 
can easily produce three different elasticities that vary by more than 50% from the lowest 
value.  The elasticity could be calculated relative to base year levels (-.029/.50 = -0.058), 
to the post-shock levels ((-.029/.971)/(.50/1.50) = -.090), or as an average between the 
two (-.074, often called an arc elasticity).  A close approximation of the arc elasticity is 
the ratio of the changes in logarithms for the two variables ( ln(1-.029)/ ln(1 +0.5) = -
.073).  This paper will compute elasticities with the logarithmic-change approach, 
because the responses are based upon sizable oil price changes.   

 
Elasticities assume that other important exogenous variables are controlled when 

oil prices are changed.  The above elasticity from the EMF study assumed that changes in 
monetary policy, government expenditures and taxation rates are held constant.  This 
attentive focus to applying the same policy assumptions to all model responses makes the 
different model results in this study more comparable to each other than is often found by 
comparing different studies in the literature.  Table E.1 compares a selected set of 
empirical quarterly studies on included variables, use of real or nominal oil prices, and 
quantifying growth variables at annual or quarterly rates. 

 
In the empirical literature, each analyst has his own preferred approach for 

standardizing on monetary and fiscal policies.  These differences make it extremely 
difficult, even impossible, to develop comparable elasticities, because different variables 
are being controlled or the same variable is being controlled in different ways.   

 
A useful example of this type of problem is the range of elasticities reported in 

estimates on annual data by Mory (1993).   One of his estimates (-0.055) almost matches 
the preferred estimate in the Jones, Leiby and Paik  (2004) survey.  It excludes, however, 
any variables other than real output and crude oil prices and it also mixes the response to 
oil price reductions with that to oil price increases.  In an effort to improve his equation, 
Mory made two adjustments that substantially changed his elasticities.  First, he 
disaggregated the response into separate components for price increases and price 
decreases, which nearly doubled the elasticity to -0.107.  Second, he included the money 
supply and government purchases, which proceeded to lower his elasticity by more than 
35 percent to -0.067.  It is this latter estimate that should be compared with the other 
estimates and that is also probably of most interest to the policymaker.   

 
Analysts frequently estimate the oil price-economic growth relationship on 

quarterly data with vector autoregressive (VAR) models.  These frameworks are dynamic 
specifications in which past changes in both GDP and oil prices (and usually other 
variables) influence current GDP growth.  Thus, the economic growth equation would 
include at least the following variables: 

 
yt = α0 + Σ αi yt-1 + Σ βi ot-1 
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where y and o refer to logarithmic changes in real output and oil prices (which can be 
decomposed into increases and decreases or expressed as a net oil price increase series) at 
different time periods t.  To estimate the response of the total system of equations, the 
analyst introduces a one-time deviation in the oil price increase variable and reports the 
results as an “impulse response function”.  Since it is often difficult to read and interpret 
the impulse response functions, surveys (Jones, Leiby and Paik, 2004; Labonte, 2004) 
sometimes estimate the response from the sum of the oil price coefficients in the 
economic growth equation.   

 
This sum is at best only an approximate estimate of what the actual response 

would be in the system.  Table E.2 compares this sum with simulations conducted by the 
author based upon the economic growth equation as reported in each study.  The last 
column shows that this response or inferred GDP elasticity is usually about 20 percent 
higher than the summed price coefficients.  The latter estimates are smaller because they 
ignore the influence of changes in past economic growth on current economic growth.  
Moreover, since there are often other equations in each study’s system, the oil price 
change will affect other variables, which may augment or reduce the impacts on real 
GDP.    
 

The estimates reported for the Jimenez-Rodriguez and Sanchez (2005) study refer 
to the total impact on real GDP accounting for all variables.  This estimate is the most 
useful parameter for policymakers, even though it includes some policy responses during 
past oil shocks in its estimated parameters.   Unfortunately, the study does not also report 
its detailed oil price coefficients, thereby making it impossible to compare them with 
those estimated in other studies.  One of the important conclusions from Table E.2 is the 
rather wide range of reported coefficients and elasticities from the group of models.  The 
total price coefficients over four quarters range from -.05 to -.15.26  Differences in study 
designs and samples often lead to considerable differences in the estimated GDP 
response. 

  
This study has selected the Jimenez-Rodriguez and Sanchez (2005) estimate for 

the total impact on real GDP as the comparable impact for oil price shocks when prior 
economic conditions prevent policymakers from adopting accommodating monetary 
policies.  Their -.048 estimate appears comparable to the  –0.05 estimate from the 
interesting set of scenarios conducted by Hamilton and Herrera (2004) on monthly data, 
where their Figure 9 compares the impulse response functions of a 10% oil price shock 
both with and without accommodating monetary policy. This value also appears close to 
the estimate of –0.055 offered by Jones, Leiby and Paik (2004) in a review of previous 
studies.   

 
Few researchers have applied their system to evaluate temporary oil price shocks, 

a topic with considerable policy interest.  Firms and households may either correctly 
expect that a shock will be temporary or incorrectly anticipate a longer-run phenomenon.  
If they are surprised by a shock that suddenly becomes a temporary disruption, the shock 
                                                 
26 Single equations estimated on annual data have similar price coefficients over the first year, ranging from 
–0.067 for Mory (1993) to –0.110 for Huntington (1998).   
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during the first quarter would have similar effects to those shown in Table E.2.   When 
the price retreats in the next quarter, economic activity may recover.  When these two 
separate events are simulated and their impacts combined, inferred real GDP responses 
are obtained, as reported in Table E.3.  The impacts are approximately 50% of the more 
permanent oil price shocks.  These estimates assume the same responses to price 
increases and decreases, because not all studies reported a full set of asymmetric 
responses.  When asymmetric responses prevail, the impacts of a temporary price shock 
will be greater than estimated in the table because a retreating oil price does not stimulate 
output as much.  When price retreats do not stimulate the economy at all (as in the net oil 
price series), the impact of a temporary shock will equal that of a permanent shock.  
 
 
Table E.1.  Selected Quarterly Statistical Studies of Oil and GDP 

Study Date Period Oil Price
Growth Rate 
(Variables) Other Variables

Hamilton 1983 1948:2-
1980:3

nominal quarterly Unemployment, price 
deflator, hourly 
compensation, import 

Gisser&Goodwin 1986 1961:1-
1982:4

nominal annual GDP deflator, real 
investment, unemployment 
rate, money stock, high-
employment budget 

Mork 1989 1949:1-
1988:2

real annual GDP deflator, import 
deflator, hourly earnings, 
unemployment,T-bill rate

Mork 1994 1967:3-
1992:4

real annual Inflation, interest rate, 
unemployment, OECD 
industrial production 

Hamilton 2003 1949:2-
2001:3

nominal quarterly none

Jimenez-Rodriguez 2005 1972:3-
2001:4

real quarterly Real exchange rate, real 
wage, inflation, short run 
interest rate, long run 

    46



T
ab

le
 E

.2
.  

In
fe

rr
ed

 R
ea

l G
D

P 
R

es
po

ns
e 

to
 P

er
m

an
en

t 1
%

 O
il 

Pr
ic

e 
Sh

oc
k 

in
 Q

ua
rt

er
ly

 S
tu

di
es

Su
m

-
Pr

ic
e

E
la

st
ic

ity
(t

=4
)

/S
um

-P
ri

ce
St

ud
y

D
at

e
M

od
el

0
1

2
3

4
H

am
ilt

on
19

83
sy

m
m

et
ric

-0
.1

15
0.

00
4

-0
.0

02
-0

.0
53

-0
.1

27
1.

11
G

is
se

r&
G

oo
dw

in
19

86
sy

m
m

et
ric

-0
.1

03
-0

.0
20

-0
.0

21
-0

.0
23

-0
.0

52
-0

.1
00

0.
98

M
or

k
19

89
as

ym
m

et
ric

-0
.1

44
-0

.0
31

-0
.0

49
-0

.1
08

-0
.1

68
1.

17
M

or
k

19
94

as
ym

m
et

ric
 &

 
bi

va
ria

te
-0

.0
61

-0
.0

14
-0

.0
22

-0
.0

42
-0

.0
46

-0
.0

77
1.

26

M
or

k
19

94
as

ym
m

et
ric

 &
 

m
ut

liv
ar

ia
te

 
-0

.0
50

-0
.0

15
-0

.0
35

-0
.0

63
-0

.0
62

-0
.0

73
1.

45

H
am

ilt
on

20
03

ne
t p

ric
e-

4Q
-0

.0
63

-0
.0

09
-0

.0
22

-0
.0

38
-0

.0
74

1.
17

H
am

ilt
on

20
03

ne
t p

ric
e-

12
Q

-0
.1

05
-0

.0
24

-0
.0

50
-0

.0
76

-0
.1

24
1.

18
H

am
ilt

on
20

03
in

st
ru

m
en

ta
l

-0
.1

57
-0

.0
28

-0
.0

85
-0

.1
12

-0
.1

86
1.

18
Ji

m
en

ez
-R

od
rig

ue
z

20
05

as
ym

m
et

ric
-0

.0
48

Ji
m

en
ez

-R
od

rig
ue

z
20

05
ne

t p
ric

e-
12

Q
-0

.0
46

Su
m

m
ar

y:
La

rg
es

t
-0

.1
57

-0
.0

20
-0

.0
35

-0
.0

85
-0

.1
12

-0
.1

86
A

ve
ra

ge
-0

.1
00

-0
.0

16
-0

.0
21

-0
.0

42
-0

.0
68

-0
.1

16
Sm

al
le

st
-0

.0
50

-0
.0

14
0.

00
4

-0
.0

02
-0

.0
38

-0
.0

73

   
 N

ot
e:

 S
um

m
ar

y 
ex

cl
ud

es
 Ji

m
en

ez
-R

od
rig

ue
z 

re
su

lts
.

E
la

st
ic

ity
 A

ft
er

 Q
ua

rt
er

  
 

 
 

 
 

47



T
ab

le
 E

.3
.  

In
fe

rr
ed

 R
ea

l G
D

P 
R

es
po

ns
e 

to
 "

T
em

po
ra

ry
" 

1%
 O

il 
Pr

ic
e 

Sh
oc

k 
in

 Q
ua

rt
er

ly
 S

tu
di

es

E
la

st
ic

ity
(t

=4
)

/S
um

-P
ri

ce
St

ud
y

D
at

e
M

od
el

Su
m

-P
ri

ce
0

1
2

3
4

H
am

ilt
on

19
83

sy
m

m
et

ric
-0

.1
15

0.
00

4
-0

.0
06

-0
.0

51
-0

.0
74

0.
65

G
is

se
r&

G
oo

dw
in

19
86

sy
m

m
et

ric
-0

.1
02

5
-0

.0
20

-0
.0

01
-0

.0
02

-0
.0

29
-0

.0
48

0.
47

M
or

k
19

89
as

ym
m

et
ric

-0
.1

44
-0

.0
31

-0
.0

19
-0

.0
58

-0
.0

60
0.

42
M

or
k

19
94

as
ym

m
et

ric
 &

 
bi

va
ria

te
-0

.0
61

-0
.0

14
-0

.0
08

-0
.0

20
-0

.0
04

-0
.0

31
0.

51

M
or

k
19

94
as

ym
m

et
ric

 &
 

m
ut

liv
ar

ia
te

 
-0

.0
5

-0
.0

15
-0

.0
20

-0
.0

29
0.

00
1

-0
.0

10
0.

21

H
am

ilt
on

20
03

ne
t p

ric
e-

4Q
-0

.0
63

-0
.0

09
-0

.0
13

-0
.0

16
-0

.0
36

0.
56

H
am

ilt
on

20
03

ne
t p

ric
e-

12
Q

-0
.1

05
-0

.0
24

-0
.0

26
-0

.0
26

-0
.0

48
0.

46
H

am
ilt

on
20

03
in

st
ru

m
en

ta
l

-0
.1

57
-0

.0
28

-0
.0

57
-0

.0
27

-0
.0

74
0.

47

Su
m

m
ar

y:
La

rg
es

t
-0

.1
57

-0
.0

20
-0

.0
31

-0
.0

57
-0

.0
58

-0
.0

74
A

ve
ra

ge
-0

.1
00

-0
.0

16
-0

.0
14

-0
.0

21
-0

.0
26

-0
.0

48
Sm

al
le

st
-0

.0
50

-0
.0

14
0.

00
4

-0
.0

02
0.

00
1

-0
.0

10

   
 N

ot
e:

 "T
em

po
ra

ry
" s

ho
ck

 a
llo

w
s p

ric
e 

to
 re

co
ve

r a
fte

r f
irs

t q
ua

rte
r w

ith
 a

 sy
m

m
et

ric
 re

sp
on

se
.

   
   

  I
m

pa
ct

s w
ill

 b
e 

la
rg

er
 if

 re
al

 G
D

P 
re

sp
on

ds
 le

ss
 to

 p
ric

e 
re

co
ve

ry
.E
la

st
ic

ity
 A

ft
er

 Q
ua

rt
er

 
 

 
 

 
 

48



References 
 
Adams, F. Gerald and Lawrence R. Klein. “Performance of Quarterly Econometric 
Models of the United States: A New Round of Comparisons,” in Comparative 
Performance of U.S. Econometric Models, edited by Lawrence R. Klein, Oxford, U.K.: 
Oxford University Press, 1991, pp. 18-68. 
 
Aguiar-Conraria, Luís Francisco and Yi Wen, “Understanding the Impact of Oil Shocks,” 
NIPE, Universidade do Minho Working Paper, Portugal, January 30, 2005 
 
Ball, Laurence, N. Gregory Mankiw, and David Romer  (1988). “The New Keynesian 
Economics and the Output-Inflation Trade-off,” Brookings Papers on Economic Activity 
1988 (1): 1-65.  
 
Barrell, Ray and Olga Pomerantz, “Oil Prices and the World Economy,” National 
Institute Economic and Social Research Discussion Paper 242, London, U.K., December 
2004.  Available at: http://www.niesr.ac.uk/pubs/dps/dp242.pdf 
 
Barsky, Robert B. and Lutz Kilian “Oil and the Macroeconomy Since the 1970s,” 
Journal of Economic Perspectives, Fall 2004, 18 (4): 115-134.  
 
Bernanke, Ben S.  “Oil and the Economy,” Presentation at the Distinguished Lecture 
Series, Darton College, Albany, Georgia, October 21, 2004. Available at: 
http://www.federalreserve.gov/boarddocs/speeches/2004/20041021/default.htm 
 
Bernanke, Ben S.; Gertler, Mark; Watson, Mark W. “Oil Shocks and Aggregate 
Macroeconomic Behavior: The Role of Monetary Policy: Reply,” Journal of Money, 
Credit, and Banking, April 2004, 36 (2): 287-91. 
 
Bernanke, Ben S., Mark Gertler and Mark Watson. “Systematic Monetary Policy and the 
Effects of Oil Price Shocks,” Brookings Papers on Economic Activity, 1997 (1): 91-142.   
 
BP.  Statistical Review of World Energy 2004. London, UK: 2004. Available at 
www.bp.com/statisticalreview2004.  
 
Brown, Stephen P. A., Mine K. Yücel and John Thompson, "Business Cycles: The Role 
of Energy Prices," in Encyclopedia of Energy, Cutler J. Cleveland, editor, Academic 
Press, 2004. 
 
Brown, Stephen P. A. and Mine K. Yucel, “Energy Prices and Aggregate Economic 
Activity: An Interpretative Survey.” Quarterly Review of Economics and Finance, 
(2002), 42: 193-208. 
 

    49

http://www.niesr.ac.uk/pubs/dps/dp242.pdf
http://www.federalreserve.gov/boarddocs/speeches/2004/20041021/default.htm
http://www.bp.com/statisticalreview2004


Dahl, Carol and Thomas E. Duggan, “U.S. Energy Product Supply Elasticities: A Survey 
and Application to the U.S. Oil Market,” Resource and Energy Economics, October 
1996, v. 18, iss. 3, pp. 243-63  
 
Dahl, Carol and Thomas E. Duggan, “Survey of Price Elasticities from Economic 
Exploration Models of US Oil And Gas Supply,” Journal of Energy Finance & 
Development, 1998, vol. 3, issue 2, pages 129-169.  
 
Davis, Steven J. and John Haltiwanger. “Sectoral Job Creation and Destruction 
Responses to Oil Price Changes,” Journal of Monetary Economics, December 2001, 48 
(3): 465-512. 
 
Denison, Edward F.  “International Transactions in Measures of the Nation’s 
Production,” Survey of Current Business 61 (May 1981): 17-28. 
 
Finn, Mary G. “Perfect Competition and the Effects of Energy Price Increases on 
Economic Activity,” Journal of Money, Credit, and Banking, 2000, 32 (3) 400-416.  
 
Gault, Nigel.  “Impacts on the U.S. Economy: Macroeconomic Models,” presentation at 
Energy Modeling Forum Workshop on Macroeconomic Impacts of Oil Shocks, 
Arlington, Virginia, February 8, 2005.  Available at:  
http://www.stanford.edu/group/EMF/research/doc/gault.pdf 
 
Gately, Dermot. “Imperfect Price-Reversibility of U.S. Gasoline Demand: Asymmetric 
Responses to Price Increases and Decreases,” Energy Journal, 1992, 13(4): 179-207.   
 
Gately, Dermot, and Hillard Huntington. “The Asymmetric Effects of Changes in Price 
and Income on Energy and Oil Demand,” Energy Journal, January 2002, 23(1): 19-55.  
 
Gisser, Micha, and Thomas H. Goodwin (1986). “Crude Oil and the Macroeconomy: 
Tests of Some Popular Notions.” Journal of Money, Credit, and Banking 18, 95–103. 
 
Goodwin P., J. Dargay,and M. Hanly. “Elasticities of Road Traffic and Fuel 
Consumption with Respect to Price and Income: A Review,” Transport Reviews, Volume 
24, Number 3, May 2004, pp. 275-292(18). 
 
Graham. D.and S.Glaister. “Road Traffic Demand Elasticity Estimates: A Review,” 
Transport Reviews, Volume 24, Number 3, May 2004, pp. 261-274(14). 
 
Gordon, Robert J. “Alternative Responses of Policy to External Supply Shocks,” 
Brookings Papers on Economic Activity (1975, 1): 183-204. 
 
Gramlich, Edward M.  “Oil Shocks and Monetary Policy,” Presentation at the Annual 
Economic Luncheon, Federal Reserve Bank of Kansas City, Kansas City, Missouri, 
September 16, 2004.  Available at:  
http://www.federalreserve.gov/boarddocs/speeches/2004/20040916/default.htm 

    50

http://www.stanford.edu/group/EMF/research/doc/gault.pdf
http://www.federalreserve.gov/boarddocs/speeches/2004/20040916/default.htm


 
Haltiwanger, John. “Oil Price Shocks: Allocative Effects?” presentation at Energy 
Modeling Forum Workshop on Macroeconomic Impacts of Oil Shocks, Arlington, 
Virginia, February 8, 2005.  Available at:  
http://www.stanford.edu/group/EMF/research/doc/haltiwanger.pdf 
 
Hamilton, James D. “Statistical Evidence on Macroeconomic Effects of Oil Shocks,” 
presentation at Energy Modeling Forum Workshop on Macroeconomic Impacts of Oil 
Shocks, Arlington, Virginia, February 8, 2005.  Available at:  
http://www.stanford.edu/group/EMF/research/doc/hamilton.pdf 
 
Hamilton, James D., “What is an Oil Shock?” Journal of Econometrics, 2003, 113: 363– 
398.  
 
Hamilton, James D., “This is What Happened to the Oil Price-Macroeconomy 
Relationship.”  Journal of Monetary Economics , 1996, 38: 215-220.   
 
Hamilton, James D.  “Oil and the Macroeconomy Since World War II.”  Journal of 
Political Economy, 1983, 91: 228-248.   
 
Hamilton, James and Anna Maria Herrera, “Oil Shocks and Aggregate Macroeconomic 
Behavior: The Role of Monetary Policy,” Journal of Money, Credit, and Banking, April 
2004, 36: 265-286.  
 
Hickman, Bert G., Hillard G. Huntington and James L. Sweeney, editors, 
Macroeconomic Impacts of Energy Shocks. Contribution to Economic Analysis Series 
No. 163, Amsterdam: North Holland, 1987.  
 
Huntington, Hillard G.  “Shares, Gaps and the Economy’s Response to Oil Disruptions,” 
Energy Economics, May 2004, 26 (3): 415-424. 

     
Huntington, Hillard G. “Energy Disruptions, Interfirm Price Effects and the Aggregate 
Economy,” Energy Economics, March 2003, 25(2): 119-136. 
 
Huntington, Hillard G. “Crude Oil Prices and U.S. Economic Performance:  Where Does 
the Asymmetry Reside?” Energy Journal, 1998, 19(4): 107-132. 

 
Huntington, Hillard G. "Inferred Demand and Supply Elasticities from a Comparison of 
Nine World Oil Model," in International Energy Economics, edited by Thomas Sterner, 
London: Chapman & Hall, 1992. 
 
Jimenez-Rodriguez, Rebecca, and Marcelo Sanchez. “Oil Price Shocks and Real GDP 
Growth: Empirical Evidence for Some OECD Countries,” Applied Economics, Vol. 37, 
No. 2. (February 2005), 201-228.  
 

    51

http://www.stanford.edu/group/EMF/research/doc/haltiwanger.pdf
http://www.stanford.edu/group/EMF/research/doc/hamilton.pdf


Jones, Donald W., Paul N. Leiby and Inja K. Paik. “Oil Price Shocks and the 
Macroeconomy: What Has Been Learned Since 1996,”  Energy Journal, 2004, 25 (2).  
 
Kilian, Lutz.  “Oil Prices and the Business Cycle,” presentation at Energy Modeling 
Forum Workshop on Macroeconomic Impacts of Oil Shocks, Arlington, Virginia, 
February 8, 2005.  Available at:  
http://www.stanford.edu/group/EMF/research/doc/kilian.pdf      
 
Labonte, Marc. “The Effects of Oil Shocks on the Economy: A Review of the Empirical 
Evidence,”  U.S. Congressional Research Service, Government and Finance Division,  
2004, Order Code RL31608.  
 
Lee, Kiseok, Shawn Ni, and Ronald A. Ratti. “Oil Shocks and the Macroeconomy: The 
Role of Price Variability,” Energy Journal, 1995, 16: 39–56. 
 
Loungani, Prakash, “Oil Price Shocks and the Dispersion Hypothesis,” Review of 
Economics and Statistics, August 1986, 68 (3): 536-39. 
 
Mork, Knut Anton and Robert E. Hall.  “Energy Prices and the U.S. Economy in 1979-
1981,”  The Energy Journal, 1980, 1(2): 41-53. 
 
Mork, Knut Anton, “Oil and the Macroeconomy When Prices Go Up and Down:  An 
Extension of Hamilton’s Results.”  Journal of Political Economy, 1989, 97: 740-744. 
 
Mork, Knut Anton, Hans Terje Mysen, and Øystein Olsen “Macroeconomic Responses to 
Oil Price Increases and Decreases in Seven OECD Countries.”  The Energy Journal, 
1994, 15 (4): 19-35.  
 
Mory, Javier F. (1993). “Oil Prices and Economic Activity: Is the Relationship 
Symmetric?” The Energy Journal, 1993, 14(4): 151-161. 
  
Ouliaris, Sam. “Impact of Higher Oil Prices on the Global Economy,” presentation at 
Energy Modeling Forum Workshop on Macroeconomic Impacts of Oil Shocks, 
Arlington, Virginia, February 8, 2005.  Available at:  
http://www.stanford.edu/group/EMF/research/doc/ouliaris.pdf 
 
Reifschneider, David, Robert Tetlow, and John Williams.  “Aggregate Disturbances, 
Monetary Policy, and the Macroeconomy: The FRB/US Perspective,” Federal Reserve 
Bulletin, January 1999. 
 
Romer, David. “Short-Run Fluctuations,” University of California, Berkeley, August 
1999, Revised February 2005, Copyright 2005 by David Romer.  Available at: 
http://emlab.berkeley.edu/users/dromer/papers/short_run_fluc_paper.pdf 
 
Romer, David.  “Keynesian Macroeconomics without the LM Curve,” Journal of 
Economic Perspectives, Spring 2000, 14 (2): 149-69. 

    52

http://www.stanford.edu/group/EMF/research/doc/kilian.pdf
http://www.stanford.edu/group/EMF/research/doc/ouliaris.pdf
http://emlab.berkeley.edu/users/dromer/papers/short_run_fluc_paper.pdf


    53

 
Rotemberg, Julio and Michael Woodford (1994), “Imperfect Competition and the Effects 
of Energy Price Increases on Economic Activity,” Journal of Money, Credit and Banking  
28 (4): 549-577. 
 
Solow, Robert M. “What To Do (Macroecomically) When O.P.E.C. Comes,” in Stanley 
Fischer, ed., Rational Expectations and Economic Policy, Chicago: U. of Chicago, 1980, 
pp. 249-267. 
 
Traill, Bruce, David Colman, and Trevor Young, “Estimating Irreversible Supply 
Functions,”  American Journal of Agricultural Economics, Aug. 1978, 60: 528-31. 
 
US Energy Information Administration, Annual Energy Review 2004, Washington, D.C.: 
US Government Printing Office, 2004. 
 
U.S. Energy Information Administration, Annual Energy Outlook 2005, Washington, 
D.C.: US Government Printing Office, 2005a. 
 
U.S. Energy Information Administration, International Petroleum Monthly,  Washington, 
D.C.: US Government Printing Office, June 2005b.  
 
Wolffram, Rudolf, “Positivistic Measures of Aggregate Supply Elasticities: Some New  
Approaches-Some Critical Notes,” American Journal of  Agricultural Economics, May 
1971, 53(2): 356-59.   
 
Wykoff, Frank C.  Macroeconomics: Theory, Evidence and Policy, Englewood Cliffs, 
N.J.:  Prentice Hall Inc., second edition, 1981. 
 


	The Economic Consequences of
	Higher Crude Oil Prices
	
	
	
	
	Final Report
	EMF SR 9





	Table of Contents
	Executive Summary
	Introduction
	Four Possible Scenarios with Higher Oil Prices
	What is an Oil Price Shock?
	Supply Disruptions and Prices
	Sudden and Gradual Price Increments
	Oil Price Increases and Decreases
	Supply-Driven and Demand-Driven Shocks
	Nonoil Fuel Shocks
	What Happened in 2003 and 2004?

	Economic Consequences of a Higher Oil Price
	U.S. Estimates Based Upon an OPEC Tax
	Oil’s Relative Importance
	Linear Impacts
	What Other Feedbacks Are Critical?
	What Policies Can Be Used to Offset the Impacts?
	Foreign Responses to Oil Price Increases

	Economic Consequences of Oil Price Shocks
	U.S. Estimates Based Upon Macroeconomic Frictions
	Reduced-Form Statistical Estimates

	What Explains the Different Impacts?
	Macroeconomic Frictions
	Oil Value Share
	State of the Economy
	Oil Wealth Losses
	Adjusting to Shocks

	What Policies Can Be Used to Offset the Impacts?

	How Large Are the Impacts?
	Responses to Higher Oil Prices
	Responses to Surprise Oil Price Shocks

	Modeling and Understanding Oil Price Shocks
	Conclusions
	Appendix A: Previous Oil Supply Disruptions
	Appendix B:  Comparison of Different Rules for Estimating the Price Impacts of Oil Disruptions
	Appendix C: The “OPEC” Tax
	Appendix D: Command-Basis Gross National Product
	Appendix E:  GDP Elasticities
	References

