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. INTRODUCTION

Over the past two years, oil prices have increased very sharply, with the Fund’'s
reference price rising from a 25 year low of $11 per barrel in February 1999 to a peak of close
to $35 per barrel in the first week of September 2000.2 After easing somewhat in early
October, ail pricesincreased again in late October and November to an average of about $32
per barrel. At the same time, futures markets indicated that average oil pricesin 2001 would be
about $5 per barrel higher than projected in the most recent World Economic Outlook (WEO)
published in late September.

The recent World Economic Outlook contained an extensive discussion of the potential
impact of higher prices.* The purpose of this paper is to expand on that discussion in the light
of developments since then. The paper is divided into three sections. Section | reviews the
causes underlying the recent oil price increase and the outlook for 2001. Section |1 discusses
the potential impact of a sustained $5 per barrel increase in the price of oil on the global
economy, focusing on the key channels through which it operates, and the effects of differing
policy responses. Section 111 provides a summary and includes a discussion of main policy
implications for developed and developing countries. An Appendix reviews lessons from
earlier oil price increases.

Since late November, oil prices have falen back significantly, reflecting both the
dowing of global economic activity—which to some degree, of course, itself reflects higher oil
prices—and the impact of recent OPEC production increases, resulting in arising level of
stocks. As of December 20", the Fund's reference price had fallen back to just over $22 per
barrel, while futures markets suggest that the average price of oil in 2001 will be just under
$24, only $1 higher than in the origina WEO basdline. While oil prices remain highly volatile,
if this decline is sustained the recent spike in oil prices would be shorter lived than assumed in
the discussion below, and the resulting impact on growth and inflation would be
correspondingly less severe.

1. RECENT DEVELOPMENTSAND OUTLOOK IN OIL MARKETS

In October and November, 2000 the world oil price averaged over three times higher
than its February 1999 low, and, excluding the Gulf war period, reached a 15 year high in both
real and nomina terms. In the mid-1990s, as the pace of economic expansion picked up so did

2 The Fund's reference price is asimple average of the three main crude oils—U.K. Brent,
Dubai, and West Texas Intermediate.

% The WEO assumption was based on futures prices as of mid-May, 2000; the assumed price was
$26.53 in 2000 and $23.00 in 2001. The staff generally does not revise the commodity price assump-
tions unless there is a sustained price change of over 10 percent, which did not occur until late August.

* See Chapter 11, “Current Issues in the World Economy,” October 2000, World Economic
Outlook.



world demand in general for energy and for ail in particular. The effect on oil prices was muted
as oil production largely kept pace with the increase in oil consumption.®> With the onset of the
Asian crisisin 1997, as well as subdued activity in Japan and Europe, global consumption of

oil fell significantly short of production and the Fund’ sindicator price for oil fell progressively
from about $20 a barrel in early 1997 to below $11 in February 1999 (Figure 1).

In an effort to arrest the decline in the price of oil, the Organization of Petroleum
Exporting Countries (OPEC) met on several occasions in 1998 and concluded agreementsto
restrain production.® The upward trend in production was reversed, but compliance with the
agreements was not sufficient to prevent price declines.” In early 1999, however, OPEC's
production restraints were reinforced by parallel agreements with some other oil exporting
countries (most notably Mexico and Norway) which enabled oil production to be reduced more
effectively from the second quarter of 1999 onwards. Prices progressively increased, more than
doubling by the end of the year and oil production fell below oil consumption even in the
summer period when stocks usually accumulate. Early this year, in an effort to moderate the
price increase, OPEC policy reverted to one of periodic increases in production targets. In
March, OPEC increased targeted production by 1.7 million barrels per day—equivalent to
about 2 percent of world production. Following thisincrease, and partly in response to
concerns by some OPEC members on the long term effect of high prices, including loss of
market share to non-OPEC producers, OPEC informally defined atarget price band of $22 to
$28 a barrel and prescribed increases or decreases of one half million barrels per day, should
the OPEC reference price remain outside this range for more than 20 consecutive market days.?
Subsequently, OPEC increased its production targets by amounts in excess of one half million
barrels on June 21 and September 10, and by one half million barrels on October 30.

The recent price rise is the fourth episode of sharp upward movement in the price of
petroleum in the past thirty years. So far it is much smaller in terms of magnitude of the terms
of trade impact than the first two episodes, but it has outpaced the third (see Annex). In terms
of the magnitude of the price change, the first and second oil price shocks, in the mid and late-
1970s, respectively, each entailed a more than tripling of the price of oil; and both lasted for
about 5 years. By contrast, the price spike in 1990-91 lasted only about six months and even at
its highest point was less than double the price in the preceding period.

® An exception was the early part of the 1996/97 winter when stocks of heating oil fell to low
levels. These stocks were replenished in early 1997.

® OPEC accounts for about 60 percent of world trade and 40 percent of world production. Non-
OPEC producers normally produce at or near capacity and development of new capacity
through investment expenditures takes time before fresh supplies become available.

” Lower oil pricesin 1997 — early 1999 contributed to lower expenditures on oil exploration
and production, which may in turn have contributed to the ensuing rise in pricesin
1999-2000.

8 The price for the OPEC reference basket is generally about 50 cents per barrel (2 percent)
below the Fund' s indicator spot price.
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A. Current Market Conditions and Near Term Outlook

The current market conditions and the near term outlook for oil reflect the interplay of
production, stocks and consumption. Over the past two years global economic growth has
greatly strengthened—from arate of 2.6 percent in 1998 to 3.4 percent in 1999 and to an
estimated 4.7 percent in 2000. As aresult, the growth in global oil consumption increased
from 0.6 percent in 1998 to 1.6 percent in 1999, before moderating somewhat this year due to
the sharp ail price increase.

There are noticeable seasonal patterns in production and in primary consumption cycles
of oil. Peaks for both cycles occur in the fourth quarter of the year, and troughs in the second
guarter. Measured stocks of crude oil and products are usually run down near the end of the
calendar year when consumers in the northern hemisphere build up their supplies (invisible
stocks) of heating oil for the winter season and visible stocks are rebuilt around the middle of
the following year. In 1999 the seasonal accumulation of stocks did not occur because of
producers attempts to curb production at a time when the rate of demand growth was
increasing, and it contributed to the doubling of the oil price during the year. Latest data on
production and consumption suggest some replenishment of stocks of oil products in the
middle months of this year. However, a strong seasonal demand for gasoline led refineriesto
bias the mix of their output towards gasoline at the expense of heating oil. In addition, it
appears that stocks of heating oil held by final consumers in recent weeks have been higher
than usual because of concerns about higher prices and/or shortages during the height of the
heating season, as well as worries about a cold winter. (The volume of heating oil sold in the
United States to final consumers has been 10 to 20 percent higher than in recent years). Asa
result, visible stocks of heating oil appear to be low and many market analysts have questioned
the extent to which these stocks would cover seasonal demand, especially should the weather
in the northern hemisphere be colder than average (Figure 2). For this reason the price of oil
this year has been unusually sensitive to weather information and this situation is likely to
persist throughout much of the winter.

With stocks so low, the market has become highly sensitive to news relating to short
term supply changes and much attention is given to the actions and intentions of OPEC. On
October 30, after the price of oil in the OPEC basket had stayed above its agreed price range of
$22 to $28 for twenty consecutive working days, OPEC announced a half million barrel per
day increase in the aggregate production target for its members. Asin the three previous
increases in production targets this year, the new target failed to bring down the price to the
upper level of the target range. Recently, however, the concern of many OPEC members has
turned to the possibility of “overproduction” should the current tight market conditions ease
early next year. At its regular meeting held on November 12, OPEC decided that production
targets should not be increased until the group’s meeting in mid-January when they would be
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reconsidered.’ Saudi Arabia, however, has stated that it remains ready to provide extra
deliveries should prices surge again.

In addition, many short-term political developments and problems along the
production-consumption chain, which in periods of ample stocks would receive little attention,
are adding to price uncertainty. Recently these have included such diverse mattersas Iraq’'s
request for payment in euros rather than dollars; escalation of conflict between Israel and the
Palestinians and the threat that this may spill over into actions affecting oil deliveries,
blockades of oil terminals by commercia truckers aiming to pressure governments in Europe
to cut petroleum taxes; and localized gasoline price spikes in the United States.™® Added to
these are changes in oil-specific government policy such as the use of strategic reserves,
notably in instances of persistently low stocks. The main such event was the announcement on
September 22 of arelease of 30 million barrels by the United States from its Strategic
Petroleum Reserves to oil companies, in exchange for an equivaent future delivery between
August and November 2001.

Key factors that will influence the supply-demand situation over the next six to nine
months include the severity of the winter, the pace of global economic activity, and whether
any oil production increases will be sustained. An important consideration is the fact that
nearly all OPEC countries, with the exception of Saudi Arabia, are closeto or producing at full
capacity which may make it difficult to agree to production increases which will lower ail
prices and hence revenues for most OPEC members. (Thereis aso very little spare capacity in
non-OPEC countries). As noted above, oil prices have fallen back significantly in December;
however, uncertainty regarding future prices remains high and it is not difficult to envisage
situations which could lead to prices at least $5 higher, or $5 lower.

B. Energy Intensity of Consumption and Production

The medium to longer term prospects for oil prices reflect the changing structure of
energy use and of the energy intensity of production. The International Energy Agency (IEA)
publishes country energy balance sheets which measure energy production and consumption in
terms of the heat content of oil. These dataindicate that world energy use at the primary level
(refineries, heat plants, electricity plants, etc.) increased by about 50 percent over the 25-year
period from 1973 to 1998 (Figure 3). Over this period, there has also been a shift away from ail
towards natural gas, aless expensive and less polluting source of energy (see Box 1). The
increase in global consumption of oil was only 25 percent while that for natural gas was over

® The statements by OPEC officials at this time brought into question the group’s commitment
to the “automatic” mechanism to defend the upper end of the $22-28 “price range.” The
cautious stance of OPEC is probably related to a perception that it may be more difficult to
reduce production targets than to increase them.

19 5| distribution companies claim that the differences in state specifications for gasoline make
for difficultiesin moving supplies from state to state in the event of a short term supply
disruption such as arefinery or weather related problems or a localized surge in demand.
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50 percent. The share of coa has remained roughly constant at about 25 percent of overal fue
consumption.

In the early 1980’s, after the first and second oil price shocks, there was little growth in
total global energy consumption, and world oil consumption fell. They both resumed their
upward trend in the late 1980's. In OECD countries, the ratio of energy consumption to real
GDP has fallen steadily and that of petroleum consumption to real GDP has fallen at a greater
rate (Figure 4). In Russia and other countries of the former Soviet Union, total energy
consumption has fallen progressively in the 1990s in line with the decline in real GDP, but
energy intensity remains largely unchanged. In these countries, natural gas replaced petroleum
as the leading source of energy in the 1980s and this trend has been accentuated in the 1990s.
In developing countries energy consumption has increased steadily. Thisincreaseislargely in
line with the growth in real GDP although there appears to be some decline in the ratio of
energy use to GDP in the 1990s, at least in Asia. In these countries, more so than elsewhere,
the growth in the consumption of natural gas has outpaced the growth in consumption of oil
and the share of natural gasin total energy use has doubled.

In 2000, the price of oil has been at its highest level since the mid-1980s, excluding the
brief price spike at the end of 1990. The current price hike, if maintained for any significant
length of time, islikely to accentuate the trend towards energy conservation and the shift from
oil to other sources of energy, especially in sectors other than transport. Consumption of oil is
likely to continue to grow in the medium term but, as in the past three decades, at a
considerably slower rate than other energy sources, particularly those which have a cost
advantage. The longer the oil price hike lasts, the more this process will be accentuated.

The price increase for petroleum has spilled over into the market for natural gas—the
source of energy most closely competitive with petroleum, but not yet into the market for coal,
the other leading source of energy (Figure 5). Because of the incorporation of oil pricesinto
formulas for the pricing of future deliveries of natural gas, the price increase for natural gas has
lagged behind that of petroleum by about six months. The effect of the higher oil prices was
incorporated for the most part in the second and third quarters of this year. However,
international transfers resulting from changes in prices of natural gas are of less consequence to
the global economy than those of petroleum. The price of natural gas per unit of energy is
considerably lower than that of petroleum and a much smaller proportion of natural gas
production enters international trade (as discussed in Box 1).

[11. THEIMPACT ON THE GLOBAL ECONOMY

The latest World Economic Outlook projections were based on an assumed path of all
prices that is about $5/barrel lower in 2001 and 2002 than suggested by futures markets during
October and November 2000. Higher oil prices affect the global economy through a variety of
channels:

There will be atransfer of income from oil consumersto oil producers. Asthe
propensity to spend of those who lose income (energy consumers) is generally larger
than the propensity to spend of those who gain income (energy producers), there will be
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Figure 4. Primary Consumption of Energy by Region, Selected Y ears, 1973 - 1998

Toe per $million GDP 1/ Toe per $million GDP 1/
1000 1000
OECD 2/ Asia
750 750
Total
500 { Energy 2/ 500 -

Natural —
Gas
250 1 oil 250 |
[] K’ |_|_I—ﬂ
1973 1983 1993 1998 1973 1983 1993 1998
1000 1000
Latin America Russia and Other Countries
of the Former Soviet Union
750 - 750 -
500 4 500 4
250 A 250 A
0 H_I—L H_I_‘— H_l_‘— H_’_‘— 0 ‘ ‘
1973 1983 1993 1998 1973 1983 1993 1998

1/ Toe or tonne of oil equivalent isameasure of energy based on the net heat content of atonne of crude oil divided
by GDP figures, adjusted by PPP, to toe per $US million 1990 GDP.
2/ Total includes ail, gas, coa, combustible renewables and waste.

Source: |EA and IMF Staff



-12 -

Figure 5. Prices of Crude Oil, Natural Gas and Coal
Spot Prices, Jan. 1990 - Dec. 2000; Futures on Dec.1, 2000 for Jan. 2000-Dec.2002
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some fal in demand. On an international level, the transfer is from oil importing
countries to oil exporters (Table 1), and oil exporters tend to expand demand only
gradually (in the past, they have spent about v of their additional revenues after one
year, rising to 75 percent after 3 years). ! In addition, a reduction in demand can also
occur within producing countries that allow higher oil prices to feed through to
consumers, as energy producers tend to have alower propensity to consume than
energy consumers.

There will be arisein the cost of production of goods and services in the economy,
given the increase in the relative price of energy inputs, putting pressure on profit
margins. Asthe oil intensity of production in advanced countries has fallen over the
past three decades, the supply side impact for a given increase in oil prices can be
expected to be less than in past episodes. In developing countries, however, where the
oil intensity of production has declined less, the impact may be closer to that in the
earlier period.

There will be an impact on the price level and on inflation. I1ts magnitude will depend
on the degree of monetary tightening and the extent to which consumers seek to offset
the decline in their real incomes through higher wage increases, and producers seek to
restore profit margins. These responses can create a wage/price spiral, as was the case,
for example, during the oil shocks in the 1970s—see Annex.

There will be both direct and indirect impact on financia markets. Actua aswell as
anticipated changes in economic activity, corporate earnings, inflation, and monetary
policy following the ail price increases will affect equity and bond vauations, and
currency exchange rates.

Finally, depending on expected duration of price increases, the change in relative prices
creates incentives for suppliers of energy to increase production (to the extent that there
is scope for doing so) and investment, and for oil consumers to economize.

To undertake an analysis of these five channels, several simulations of a sustained $5
per barrel (20 percent) increase in the price of oil were run using MULTIMOD, focusing on the
implications for real GDP, inflation, and monetary policy.*? In these simulations, it is assumed

1 As can be seen in Table 1, thereis transfer of income from oil importers to oil exporters of
$65 hillion (0.2 percent of global GDP). The net transfer from advanced countries is around
$50 billion (0.2 percent of their GDP), with about two-thirds accruing to the Middle East
(almost 6 percent of regional GDP). Africa and the Western Hemisphere also gain somewhat,
while developing Asia faces a net loss of income of 0.2 percent of GDP.

12 As MULTIMOD incorporates future expectations, the results will tend to be larger for a
permanent shock than atemporary one. However, the differences appear limited for redistic
variations in the oil price assumption. Similar results were obtained from a ssimulation in which
oil prices were assumed to rise by 20 percent for the first two years, and then slowly fall back
to a permanent increase of 8 percent.
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Table 1. Impact of an Oil Price Increase of $5 per barrel on Oil Exporting
and Oil Importing Countries (for 2000)

Petroleum - $5 per barrel increase

Oil Exporters Oil
Dependent 1/ Diversified Importers Total
(inbillions of U.S. dollars)
World 59 6 -65 0
of which:
Advanced 5 3 -52 -44
of which:
USA 0 0 -17 -17
Japan 0 0 -10 -10
Euro-11 0 0 -17 -17
Developing 48 3 -10 41
of which:
Western Hemisphere 8 2 -3 7
Middle East and Europe 32 0 -1 31
Asia 0 1 -4 -3
Africa 8 0 -2 6
OPEC 40 0 0 40
Transition 6 0 -3 3
of which, Russia 5 0 0 5
(in percent of GDP)
World 33 -0.2 -0.2 0.0
of which:
Advanced 3.0 -0.1 -0.2 -0.2
of which:
USA 0.0 0.0 -0.2 -0.2
Japan 0.0 0.0 -0.2 -0.2
Euro-11 0.0 0.0 -0.3 -0.3
Developing 35 -0.4 -0.3 0.6
of which:
Western Hemisphere 11 -0.4 -0.3 0.2
Middle East and Europe 6.4 0.0 -0.4 3.6
Asia 4.8 -0.4 -0.2 -0.2
Africa 5.3 0.0 -0.6 14
OPEC 6.1 -0.3 0.0 49
Transition 21 -0.1 -0.6 0.5
of which, Russia 22 0.0 0.0 22

Source: WEO and staff calculations.

1/ An oil-dependent exporter is defined as a country for which at least 10% of export earnings are derived from the (net) exports of oil.
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that the monetary authorities in advanced countries target expected core inflation, while fiscal
policy is passive, allowing automatic stabilizers to operate. The results, reported in Table 2,
indicate that a $5 per barrel increase in the price of oil would reduce the level of global output
by around Yapercentage point over the first 4 years, after which the output losses slowly fade
away. The impact is somewhat larger for industrial countries than for developing countries as a
group, particularly as regards domestic demand, largely due to terms-of-trade effects (as many
developing countries are net oil exporters). However, as discussed below, the significant
diversity across developing countries, in particular the mixture of oil exporters and importers,
means that the impact on individual developing countriesis often large.

Some of the limitations of this exercise should be recognized. First, these results
underestimate the global impact in that they do not incorporate the impact of higher prices of
other energy products, such as gas, which is a particularly important source of energy in the
transition countries. Second, the impact of therisein oil prices may be amplified if they
exacerbate existing macroeconomic imbalances or lead to inappropriate policy responses,
particularly in oil importing countries. Third, the simulations take little account of relative
demand effects within countries.

A. Thelmpact on Industrial Countries

For the industria countries as agroup, real GDP falls 0.3 percentage points below the
baseline in 2001 and 2002 before recovering subsequently, while real domestic demand
follows a similar profile but with a somewhat greater short-term loss of 0.4 percentage points
because of negative terms-of-trade effects. The impact on activity and demand in the United
States and euro area are somewhat larger than the industrial country average, while the impact
on the group “other industrial countries’ is smaller than the average because the largest two
members of this group—the United Kingdom and Canada—are net oil exporters. Headline
CPI inflation risesin al countries in the short run, with particularly large impact in the United
States and euro area, resulting in an increase in real and nominal short-term interest rates as
monetary policy responds to counter second round wage and price increases (as noted earlier,
the monetary authorities are assumed to target core inflation). The financia impact of the
increasein oil pricesis quite muted. Exchange rates remain relatively stable, with the dollar
appreciating dlightly relative to the yen and euro because the United States faces a smaller
terms-of-trade shock. Lower expected future profits result in afall of 1-2 percent in equity
prices in the advanced economies. If adverse confidence effects were to magnify these effects,
the corresponding effect on the real economy would also be larger. Financia market
considerations are discussed in more detail below.

These differences in response reflect the net effect of the differing importance of the four
most important channels through which the oil price hike is transmitted to activity in the short-
term—atemporary impact on supply potential proportional to the energy intensity of production
(asthe change in relative prices of intermediate goods temporarily disrupts existing production
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(Percent deviation from baseline unless otherwise specified)

2000 2001 2002 2003 2004
World GDP -0.2 -0.3 -0.3 -0.2 -0.1
Industrial Countries
Red GDP -0.2 -0.3 -0.3 -0.2 -0.1
Real Domestic Demand -0.2 -04 -04 -0.2 -0.1
Trade Balance ($ billion) -26.7 -20.3 -22.4 -24.6 -24.7
United States
Red GDP -0.3 -04 -04 -0.2 -0.1
Real Domestic Demand -0.3 -0.5 -04 -0.3 -0.2
Core Inflation 0.3 0.3 0.2 0.1 0.1
CPI Inflation 0.8 0.5 0.3 0.2 0.1
Short-Term Interest Rate 0.6 0.8 0.5 0.2 0.1
Real Effective Exchange Rate 0.3 0.5 04 0.3 0.3
Trade Balance ($ billion) -12.2 9.1 -10.5 -12.5 -73.0
Euro Area
Red GDP -0.2 -04 -04 -0.2 -0.1
Real Domestic Demand -0.3 -0.5 -0.6 -0.5 -0.3
Core Inflation 0.1 0.3 0.3 0.2 0.1
CPI Inflation 0.7 0.5 0.4 0.3 0.1
Short-Term Interest Rate 0.5 0.7 0.5 0.2
Real Effective Exchange Rate -0.5 -0.8 -1.0 -1.1 -1.1
Trade Balance ($ billion) -10.8 -7.8 -6.2 -5.2 -4.7
Japan
Red GDP -0.1 -0.2 -0.3 -0.2 -0.1
Real Domestic Demand -0.2 -0.3 -04 -0.3 -0.2
Core Inflation 0.1 0.1 0.1
CPI Inflation 0.3 0.2 0.1 0.1
Short-Term Interest Rate 0.2 0.2 0.2 -0.1
Real Effective Exchange Rate -0.7 -1.0 -0.9 -0.7 -0.5
Trade Balance ($ billion) -10.5 -85 -6.5 -5.3 -4.4
Other Industrial Countries
Red GDP -0.1 -0.2 -0.2 -0.2 -0.1
Real Domestic Demand 0.2 0.3 0.4
Current Account ($ billion) 7.4 6.4 32 1.0 -0.7
Developing Countries
Red GDP -0.1 -0.2 -0.2 -0.2 -0.2
Domestic Demand -0.1 -0.1 -0.1
Trade Balance ($ billion) 26.1 20.3 22.4 24.6 24.7

Y ncludes countries not in other groups.
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arrangements™), the fuel tax wedge, the increase in expected core inflation, and the terms-of -
trade impact on real incomes. The supply-side impact is largest in the United States, asit has a
higher energy intensity of production than most other industrial countries. The higher the fuel tax
wedge, the smaller the proportional impact on retail prices of agivenrisein oil prices. The
United States has the smallest wedge and hence the biggest impact. The inflationary
conseguences and monetary policy response are most significant in the United States and euro
areg, reflecting a combination of relatively high energy consumption (which increases the
inflationary impact in the United States), inertiain the inflation process (which is particularly
important in the euro area, with its labor market rigidities), and differences in resistance to real
income losses (which is low in Japan). The negative terms-of-trade impact, on the other hand, is
smaller in the United States than the euro area and Japan, as the United States has significant
domestic oil production, and is positive for the other industrial countries as a group.

Table 3 provides summary comparisons of this simulation result with estimated impact on
industrial economies from two other global macroeconomic models: the OECD’s INTERLINK
and McKibbin-Sachs Global 2 (MSG2).* The results show some interesting differences which
highlight the uncertainties surrounding the estimated impact of an oil price increase.

The inflationary impact of the oil price shock, and the associated monetary response,
are smaller in the other models. These estimated effects may be too small, asthe
baseline MULTIMOD results appear consistent with the weight of oil pricesin CPlIs.

Despite amore limited monetary tightening, the real GDP effects using MSG2 are
similar to those in the baseline scenario. The smaller impact reported by the OECD
probably largely reflects both the more muted monetary policy response and the
temporary nature of the assumed oil price shock.

3 MULTIMOD does not distinguish between intermediate and final goods; hence, the
simulations rely on judgmental estimates of the extent to which arisein the price of
intermediate inputs reduces the amount of (potential) output that can be profitably supplied in
the short run, given the existing capital stock.

1% The MSG2 simulation incorporate the same permanent 20 percent price increase as the
baseline scenario while the OECD simulation has a temporary shock in which the increase in
the ail price averages about 18 percent over the first two years. Comparisons with estimates of
effects of ail price increases from other sources are difficult due partly to differencesin the
time profiles of the assumed shocks. Estimates by the World Bank of a scenario in which oil
prices rise by 50 percent in the first year and decline back to historical average levels by the
third year indicate that industrial country GDP declines by 0.25 percent on average for two
years, and CPI inflation increases by less than 0.2 percentage points (see “The Impact of Oil
Prices on Developing Countries-2000 and 2001,” PREM Economic Policy and DEC Prospects
Group, September 21, 2000).
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Table 3. Comparison of the Baseline Scenario with Outside Simulations

Effects on Real GDP Effects on CPI Inflation
(in percent) (in percentage points)

Firstyear ~ Secondyear Third year Firstyear Secondyear Third year

All Industrial Countries®

MULTIMOD? -0.2 -0.3 -0.3 0.6 0.4 0.3

OECD?® -0.1 -0.1 0.2 0.2

MSG2 -0.2 -0.3 -0.3 0.2 0.1 0.1
United States

MULTIMOD? -0.3 -0.4 -0.4 0.8 05 0.3

OECD?® -0.1 -0.1 0.1 0.1

MSG2 -0.2 -0.3 -0.3 0.3 0.2 0.1
Euro Area

MULTIMOD? -0.2 -0.4 -0.4 0.7 05 0.4

OECD?® -0.2 -0.1 0.2 0.2

MSG2 -0.0 -0.2 -0.2 0.3 0.2 0.1
Japan

MULTIMOD? -0.1 -0.2 -0.3 0.3 0.2 0.1

OECD® -0.2 -0.1 0.2 0.1

MSG2 -0.1 -0.1 -0.1 0.3 0.0 0.1

Source: The OECD simulations are reported in ECSS(2000)5, “Oil: Impact and Policy Implications of the
Current Situation,” October 24, 2000. The MSG2 simulations were generated by Warrick McKibbon of the
Brookings Institution at the staff’ s request.

! Corresponds to OECD countries in the OECD and MSG2 simulations.

2 Baseline scenario.

% The OECD simulations consider ashock in which the oil price averages about 13 percent above baselinein the
first year (2000), is 22.5 percent above baseline throughout the second year, and declines to 10 percent above
baseline by the end of the third year.
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The results described above are based on price equations which incorporate historical
estimates of the degree of resistance to declinesin real income in advanced economies. It is
possible, however, that the extent of inflation pass through from terms-of-trade disturbances
has declined in recent years as labor markets and profit margins have become more flexible.™®
In the current episode, the pass through from the oil price hike into core inflation in advanced
economies appears to have been relatively limited, implying that the second round inflationary
effects might be smaller than assumed above. It is also possible that the wage response is being
delayed as relatively few labor contracts have come up for renegotiation, as the most recent
hikein ail prices occurred since mid-August.*

Nevertheless, to explore the effects of limited second round effects further, Table 4
reports a second MULTIMOD simulation which assumes that there is no pass through of the
impact effects of higher oil pricesinto core inflation. As core inflation remains unchanged, the
assumed monetary policy rule calls for essentially no change in short-term interest rates. Asa
result, the fal in real GDP and real domestic demand is only around one half of the impact
reported in the baseline.

Other MULTIMOD results indicate that delaying the monetary response can
significantly increase the loss in output if it erodes confidence in the central bank’s
commitment to control inflation, reinforcing one of the lessons from past oil shocks that the
monetary response should be prompt (see Annex). Finaly, some additional ssmulation results
also suggest that monetary policy errors can significantly increase the loss in output if they
erode confidence in the central bank’s commitment or ability to control inflation. The
conclusion one can draw from these results is that monetary authorities need to make a broad
based assessment and make use of awide range of anaytic tools in estimating the extent to
which the oil priceincrease is likely to pass through into core inflation and have an impact on
potential output in the short run.

B. The Impact on Developing and Transition Economies

The impact on individua developing countries would likely be at least as large as for
many of the industrial countries. On the one hand, oil exporting countries—which suffered
serioudy from the decline in oil pricesin 1997-98—benefit substantially (thisincludes a
number of countries that have recently experienced financia crises, such as Ecuador,

15 See Mark A. Hooker, “Are Oil Shocks Inflationary? Asymmetric and Nonlinear
Specifications versus Changes in Regime,” working paper, Federal Reserve Board, December
1999.

18 |n addition, it isimportant that policy makers recognize that pass through may have fallen
over time largely because monetary policy has become less accommodating in the face of
deteriorations in the terms-of-trade. In this case, any attempt to exploit this new trade-off by
loosening policy will smply result in greater pass through.
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Table 4. Permanent $5 per Barrel Increase in the Price of Oil: Alternative Scenario
(Percent deviation from baseline unless otherwise specified)

2000 2001 2002 2003 2004

World GDP -0.1 -0.1 -0.1 -0.1 -0.1
Industrial Countries

Real GDP -0.1 -0.2 -0.1 -0.1

Real Domestic Demand -0.1 -0.2 -0.2 -0.1 -0.1

Trade Balance ($ billion) -31.4 -22.1 -16.2 -13.7 -11.8
Developing Countries

Real GDP -0.1 -0.1 -0.2 -0.2 -0.1

Domestic Demand 0.1 0.1

Trade Balance ($ billion) 314 22.1 16.2 13.7 11.8

Indonesia, Russia, and Venezueld). On the other hand, there is a significant adverse impact on
oil importing countries, especialy as dependency on oil has not fallen to the same extent asin
industrial countries. Figure 6 illustrates how the impact of a $5 per barrel oil price hike will
affect developing countries differently. For example, in the top right quadrant the square
marked United Arab Emirates shows that country has alarge current account surplus and that
the oil price increase is expected to further increase that surplus by more than 5 percent of
GDP. By contrast, many of the oil-importing HIPC and transition economies are expected to be
adversely affected. For example, Belarus was expected to be running a current account deficit
of over 7 percent of GDP. The ail price hike would add to the current account deficit by about
1.6 percent of GDP. Mali, shown in the lower left quadrant, is an example of a HIPC country
that is running a current account deficit of almost 15 percent of GDP. The ail price increase
would add to its current account deficit by 1¥percent. A number of countries also face
additional pressures from weak non-oil commodity prices, and have limited access to capital
markets, which will further increase the adverse impact on domestic absorption.

Major Emerging Market Economies

Table 5 summarizes the impact of a $5/barrel increase in the price of oil, estimated by
IMF country desks for 16 major emerging market countries,'” separating out the direct effect of
higher oil prices, and the second round effects stemming from the decline in globa growth and
higher interest rates in advanced economies. The results vary widely by region, depending in
large part on the relative size of oil importing to exporting countries. Asia experiences the
largest negative impact on growth. Latin America, emerging Europe and Africaare less
adversely affected by the oil shock owing the larger influence of net oil exportersin aggregate
activity. Thereis an even wider variation within and across regions as to the impact of the ail

1 These estimates are not based on MULTIMOD.
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Table 5. Emerging Markets—Estimated Effects After 1 Year of a$5 Oil Price Hike

Red GDP Inflation Current Account
First Round External Effect Totd First Round External Effect Totd
(percent)* (percent of GDP)*

Latin America -0.0 -0.1 -0.1 0.6 0.1 -0.1 0.0
Argentina -0.1 -0.1 -0.2 0.1 0.2 -0.1 0.1
Brazil -0.1 -0.1 -0.2 1.0 -0.1 -0.1 -0.2
Chile -0.1 -0.2 -0.2 1.0 -04 -0.3 -0.7
Mexico 0.1 -0.1 0.0 0.1 0.3 -0.1 0.2

Asia -0.2 -0.2 -04 0.7 -0.3 -0.2 -0.5
China -0.2 -0.2 -04 0.4 -0.2 -0.1 -0.3
India -04 -0.1 -05 13 -05 -0.1 -0.6
Indonesia 0.5 -04 0.1 1.0 1.0 -04 0.6
Korea -04 -05 -0.9 0.8 -0.8 -0.2 -1.0
Malaysia 0.2 -04 -0.2 1.0 0.5 -05 0.0
Philippines -05 -0.3 -0.8 0.8 -0.7 -0.3 -1.0
Thailand -04 -05 -0.9 0.4 -1.0 -05 -15

Emerging Europe 04 -0.2 0.1 0.3 0.6 -0.3 0.2
and Africa
Pakistan -04 -0.1 -05 0.4 -0.8 -0.2 -1.0
Poland -0.2 -0.1 -0.3 0.0 -0.2 -0.2 -04
Russia 1.0 -0.3 0.7 0.0 21 -0.3 1.8
South Africa -0.2 -0.2 -04 1.2 -0.6 -0.3 -0.9
Turkey -0.2 -0.2 -0.3 -0.3

Source: Staff estimates.

The external shock is calculated by the Research Department and is the sum of two second round effects on the current account: a declinein exports dueto afall in
global demand of 0.3 percent (assuming an export elasticity of two), and an increase in short-term debt payments, owing to the increase of world interest rates of 80 basis
points, except for Asiawhereit isascaled version of asimilar exercise computed by APD.

_ZZ_
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price rise on inflation, depending on the pass through to domestic prices and whether countries
alow the ail price increase to feed through into administered energy prices. Asiais expected to
experience the largest increases in inflation, owing in part to the rapid pass through of oil price
increases to domestic prices.

Thefirst round effects on the current account are, on the whole, similar to those for
growth. For all countries the externa effects of the reduction in export demand and an increase
in interest rates leads to a deterioration in the external accounts, athough these effects tend to
be much smaller than the first round effects, particularly for oil importers. Among the oil
importing countries, the largest impact on GDP growth and the balance of paymentsis
expected to be felt in India, Korea, Pakistan, Philippines, Thailand, and Turkey. Both Pakistan
and Turkey were aready expected to run sizable current account deficits, and given the oil
price increase their current account deficits are expected to worsen by a further Ypercent of
GDP.

The oil price hike generaly benefits the six oil exporters in the sample, and the external
current account position universally improves substantialy. The impact on activity, however,
is more ambiguous. Domestic demand and output can fall evenin oil exporting countries, as
the propensity to consume of oil producers within each economy is lower than the propensity to
consume of oil consumers, and second round effects due to lower demand for exports and
higher U.S. interest rates a'so slow activity. Overall, growth is projected to rise in Russia and
Indonesia but to fall in Argentina, China, Mexico, and Malaysia

How do the above results compare with estimates by other analysts? Most of the work
that has been published by other analysts has focused on measuring the direct effect of the ail
price hike, and are generally consistent with Table 5. There are relatively few estimates of the
impact on growth and inflation in devel oping economies. Recent work on the impact of
the ail price rise in Asia by Deutsche Bank and Merrill Lynch, like the staff estimates, suggest
relatively moderate effects.

Oil Importing HIPC and CIS Countries

While the Heavily Indebted Poor Countries (HIPC countries) and transition economies
account for only asmall share of global GDP, many of them are among the most serioudy
affected by higher oil prices. Indeed, 30 of the 40 HIPC countries, and a mgjority of the
Commonwealth of Independent States (CIS) countries, are net oil importers. Most of these
countries have very low per capitaincomes, high level of oil imports relative to GDP, large
current account deficits, high external debt, and very limited access to global capital markets.'®
As Figure 6 shows, many HIPC countries, and to alesser extent the transition countries, are

18 The largest difference tends to be for the net oil exporters, probably reflecting the inclusion
of gas exports for these countries in some instances.

19 The World Economic Outlook has discussed the recent experiences of HIPC and CIS
countries in some depth. See Chapter 1V, “How Can the Poorest Countries Catch Up?,” May
2000 and Chapter 111, “Transition and Policy Issues,” October 2000.
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clustered in the lower quadrant, indicating these countries are already running large current
account deficits and will encounter a significant deterioration in that balance. In the absence of
international assistance, the lack of access to private capital markets will likely make the
impact of higher oil prices on output relatively large, asit will have to be met primarily
through a reduction in domestic demand.

The direct impact of higher oil prices on the HIPC and transition countries are set out in
Table 6. To put the impact of the oil shock in perspective, note that the largest negative first
round impact on the current account for the emerging market economies was 0.5 percent (the
Philippines), while the average impact for the oil-importing HIPC and CIS economiesis
expected to be 0.8 percent and 1.7 percent, respectively. All of the CIS and severa HIPC
countries will be serioudy affected, with trade balance deteriorating by more than 1 percent of
GDP. With essentially no accessto internationa capital markets, this could well lead to a sharp
contraction in domestic demand.”® The first round impact on the current accounts of the HIPC
and transition economies is about $0.7 billion for both groups. In terms of quotas, thisis
around one eighth of quotafor the average oil-importing HIPC and one quarter of quotafor an
average oil-importing CIS country.

OPEC Countries

A $5 per barrel oil price hike is expected to raise the net trade balance of the OPEC
countries by approximately $64 billion (7 percent of GDP); after allowing for the impact of
lower global growth, the net trade balance would improve by 6.5 percent of GDP. All of these
countries are expected to experience improvement of their current account balances of between
4 and 9 percent of GDP, with Iraq as the largest beneficiary (Table 7). Amongst the
other countries, Venezuela stands to gain the least and Nigeria the most, reflecting the relative
importance of oil in the economy.

The impact of higher oil prices on growth and activity in oil producing countries will
depend on avariety of factors, most importantly how these windfall oil revenues are spent.* In
many oil exporting countries, a significant proportion of higher oil revenues will accrue to

2 | n the past, oil importing CIS countries have financed external deficitsin a disorderly
manner through running arrears with Russian energy companies. Whether this will occur in the
current environment is unclear.

2L Whileit is beyond the scope of this paper to assess the impact of higher oil pricesin
individual oil producers, much will also depend on the degree of diversification of the
economy. In those countries in which oil dominates production, the expansionary impact of
additional expenditures induced by higher oil prices will be quite small.



-25-

Table 6. Selected HIPC and CIS Countries—Preliminary Estimates of First Round
Effects of an Oil Price Increase and IMF Quotas

First Round Effect®
(percent of GDP)®> Millionsof US$®  (percent of IMF Quota)*

HIPC Countries’ -0.8 -653.3 -13.4
Lao People's Dem.Rep -2.2 -36.4 -71.8
Sao Tome & Principe -2.1 -1.0 -10.3
Guyana -2.0 -18.5 -15.7
Burundi -1.8 -13.6 -13.6
Mauritania -1.8 -18.0 -21.4
Mali -1.3 -32.9 -27.2
Ghana -1.1 -66.7 -13.9
Nicaragua -1.0 -23.2 -13.8
SierraLeone -0.9 -5.7 -4.2
Senegdl -0.9 -40.5 -19.3
Kenya -0.9 -92.2 -26.2
Ethiopia -0.9 -53.8 -31.0
Honduras -0.8 -49.5 -29.4
M adagascar -0.8 -31.6 -19.9
Guinea-Bissau -0.8 -1.9 -10.5
Benin -0.6 -15.4 -19.1
Togo -0.6 -8.1 -8.6
Rwanda -0.5 -10.5 -10.1
Uganda -0.4 -26.2 -11.2
Guinea -0.4 -13.1 -9.4
Malawi -0.4 -8.8 -9.8
Zambia -0.4 -13.7 -2.2
Niger -0.4 -7.4 -8.7
Central African Rep. -0.3 -3.4 -4.8
Chad -0.3 -4.3 -5.9
Mozambique -0.3 -11.6 -7.8
Tanzania -0.3 -23.0 -8.9
Cote D lvoire -0.2 -19.5 -4.6
Burkina Faso -0.1 -2.6 -3.4
CISCountries -1.7 -692.1 -24.2
Moldova -3.6 -48.9 -30.6
Mongolia -1.9 -19.9 -30.0
Kyrgyz Republic -1.7 -22.3 -19.4
Belarus -1.6 -170.0 -33.9
Ukraine -1.4 -390.0 -21.9
Tajikistan -1.4 -15.8 -14.0

Armenia -1.3 -25.1 -21.0
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Table 7. OPEC — Preliminary Estimates of First Round Effects of
an Oil Price Increase and Global Slowdown Effect
(current account as a percent of GDP)

First Round * Global Slowdown?
Venezuela 4.0 -0.2
U.A.E. 5.6 -0.3
Libya 5.8 -0.2
Kuwait 6.0 -0.3
Algeria 6.6 -0.2
Saudi Arabia 6.7 -0.2
Qatar 6.8 -0.3
Nigeria 8.7 -0.3
Iraq 13.0 -04

'Computation is based on an increase of oil prices of $5 per barrel.
Computation is based on a decline in exports due to afall in global
demand of 0.3 percent (from Multimod) assuming an export
elasticity of 2.

the government (Table 8). The reaction of the government, in turn, islikely to depend on the
underlying financia situation of the country. Saudi Arabia, which has traditionally been a net
creditor, may choose to replenish reserves. The authorities may aso decide to use some of the
additional revenue to ease spending restraints adopted as oil prices declined. For other oil
exporters that have in the past been net debtors, such as Mexico and Venezuela, arisein oil
prices would not only increase export earnings but could also lower external borrowing costs,
assuming the higher oil prices would reduce the risk premia charged these countries as their
future export earnings rose.

Both the baseline smulation reported above and the OECD simulations assume that oil-
exporters would spend around 75 percent of their additional export revenues on imports after
three years, in line with historical averages. However, this estimate could be on the high side
and hence the increase in imports by major oil exporters could be underestimated. In the GCC
countries, the completion of major infrastructure projects, greater government expenditure
controls, and rising privatization receipts may well reduce the short run propensity to spend the
additional revenues. More generally, the ail price rise is viewed by many as temporary, which
may increase the desire to save the proceeds. Finally, countries that run down reservesin
response to the oil price fallsin 1997 and 1998 may use current revenue to rebuild external
reserves and strengthen their fiscal positions, and there appears to be a determined effort by
most oil exporters to avoid the boom-bust cycle of the past.

C. Financial Markets

Anincrease in the ail price, by affecting economic activity, corporate earnings,
inflation and monetary policy has implications for asset prices and financia markets.
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Table 8. Selected Oil-Exporting Developing and Transition Countries: First-Y ear Impact
of a20 Percent Increase in Oil Prices on Public Sector Revenues'

199899 Averages
Fiscal Position
Qil revenue as a percent Estimated impact on
of total public sector Overall balance government revenue
revenue (percent of GDP) (percent of GDP)

Africa

Algerid 58.4 2.2 4.6

Angola 78.8 -14.1 8.5

Cameroon 233 -1.2 0.6

Congo, Rep. of 64.2 -12.9 3.2

Gabon 49.9 -12.8 2.8

Nigeria 75.7 -7.5 8.2
Asia

Brunei Darussalam 77.3 -26.8 4.4
Middle East and Europe

Bahrain 51.5 -4.8 17

Egypt 7.1 -3.3 0.2

Iran 41.0 -2.8 4.8

Kuwait 58.5 7.0 3.2

Oman 69.6 2.1 2.6

Qatar 69.8 -2.8 24

Saudi Arabia 63.9 -84 2.7

Syrian Arab Rep. 43.4 -0.5 14
Western Hemisphere

Mexico 344 -1.1 0.4

Trinidad and Tobago 11.2 -0.6 04

Venezuela 69.9 -2.5 18
Countriesin Transition

Azerbaijan 10.3 -4.3 0.4

Kazakhstan 24 -6.5 24

Russia 7.4 -5.7 0.6

Source: IMF staff estimates.
! World Economic Outlook
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Figure Th.
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Figure 8.
Yield Differential Between Mommal and Index-Linked Government Bonds
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Figure 9a.

Oil Prices and 10-year Government Bond Yields
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yield curves, there has been an increase, reflecting both the tightening monetary stance as well
astheincrease in inflation.

In the case of oil importing emerging markets, yields on local currency denominated
debt have increased somewhat more than the increase in yields in industrial countries. This
reflects in part the larger impact on inflation, given the greater energy intensity in emerging
markets, but may also reflect uncertainties about the monetary response. Spreads on hard
currency debt have also increased somewhat over the past year, and reflect some waning in
external investor confidence in the prospects of these economies which may be related in part
to higher oil prices (Figure 9b). In the case of maor oil exporting emerging markets,
particularly Russia, there has been a significant decline in spreads reflecting improving
external and fiscal balances.

Finally, in currency markets it has been suggested that the desire to invest the proceeds
of oil exportersin U.S. dollar denominated assets, and increased transactions demand for
dollarsin which oil is priced, have meant that higher oil prices are associated with a stronger
value of the U.S. dollar. A recent study suggests that higher oil prices are positive for the U.S.
dollar exchange rate and have exacerbated the downward pressures on the euro.”® While there
are avariety of other factors underlying the configuration of the G3 currency rates, it is
possible that in the recent period higher oil prices have had some effect on the G3 currencies. It
should be noted, however, that the value of the Japanese yen has continued to be high against
the euro, even though Japan’ s dependence on oil is similar to that of the euro area. The
currencies of several emerging markets have recently come under pressure as oil import bills
have increased, and there has been some dackening in the flow of portfolio capital and direct
investment. However, the pressure on currencies has been exacerbated by avariety of
economic and political factors unrelated to developments in the oil market.

V. CONCLUSIONSAND POLICY IMPLICATIONS

For much of the period since the October 2000 World Economic Outlook was
completed, ail prices have averaged $5 per barrel higher than assumed in that exercise. A
sustained oil price increase of that size would imply a permanent transfer of about ¥apercent of
GDP from global oil importersto oil exporters, relative to the WEO baseline, with additional
transfers of income from oil consumers to oil producers within countries. Such aterms of trade
shock would affect the global economy through supply and demand effects as well asvia
second-round effects on inflation, for example, through higher wage claims. Thisin turn would
affect the extent to which central banks raise interest rates to offset inflationary pressures, and
therefore the impact of the oil price increase on real activity. The impact on asset prices and
financial markets would provide additiona channels.

Assimulations in Section 2 indicate, the size of the impact on demand and activity
depends critically on these factors. While it is still too early to make afinal judgment, the latest

23 Goldman Sachs, “Fears of a Globa Hard Landing Starting to Recede”, November 2000.
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data suggest that the impact on core inflation in advanced countries has been relatively modest
to date and thereislittle sign of feed through into wage claims. Although there has been a
decline in consumer and business confidence, they so far remain relatively strong and athough
stock prices have fallen, the decline appears to be much more due to non-oil related factors. On
the other hand, however, there are signs that expenditure by oil producing countries may be
lower than the staff’s model suggests, which would tend to increase the adverse effects on
global growth, and the impact of higher prices of other fuels—notably gas— aso needs to be
taken into account. Overall, were oil pricesin 2001 to be $5/barrel higher than anticipated in
the WEO baseline, the overall impact on global growth would likely be of the order of ¥4
percent in terms of yearly average growth, with the effects concentrated in 2001. If oil prices
were to fall back—as the most recent futures market data suggest—the $5/barrel shock would
be temporary rather than permanent in nature, and the impact on activity therefore reduced.

In developing countries, the impact of a sustained $5/barrel oil price increase would
vary widely across countries. It would be the largest in Asia, where there are relatively few ail
producers. Given current account surpluses or small deficits in many of these countries,
balance of payments are not in most cases a concern, but there would be an unwelcome brake
on activity in present circumstances. The impact would generally be smaller in the Latin
American countries, while many of the HIPC and several CIS economies would be quite
serioudly affected.

With regard to policy implications, as experience in previous oil shocks shows (see
Annex), monetary policy in advanced countries will need to prevent second round price effects.
Thiswill help ensure that thereis only a price level effect, but not a continuing impact on the
rate of inflation. Thisislikely to be helped at the current juncture by generally greater
flexibility of labor markets in most advanced countries. The underlying fiscal stance should in
general remain broadly unchanged, athough automatic stabilizers can play arole in supporting
activity. On the microeconomic side, any adjustment of taxes on gasoline and other petroleum
products would need to be considered in terms of what is appropriate from the overall fiscal
and macroeconomic situation. If the oil price increase appears to be temporary, there would
appear to be little merit in adjusting taxes. However, if prices remain, or are expected to
remain, at ahigher level and ad valorem taxes generate revenue increases greater than required
for fiscal policy considerations, there is bound to be some rethinking of the best use of the
revenue windfall. The appropriate strategy will depend upon the tax structure of the country
concerned.

The macroeconomic policy implications for oil importing devel oping countries are
similar to those for advanced economies in terms of monetary policy and the fiscal response,
with the appropriate macroeconomic response aso depending upon the cyclical situation,
existing policy stance, and exchange rate regime. Countries with fixed exchange rates will, of
course, be unable to ease the impact on activity through a currency depreciation. Findly, itis
particularly important that oil importing countries minimize budgetary costs by passing
through the hike in oil prices onto administered energy prices, especidly if thereis areduction
in access to international capital markets, constraining the ability to use foreign borrowing to
finance the deterioration in the external accounts.
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The major policy issue for oil-importing HIPC and CIS countries is their inability to
cushion the impact of the terms-of-trade shock. Thisimplies that, in the absence of additional
concessional officia finance, the adjustment to the oil price hike would need to come from a
reduction in domestic demand relative to output. Such an adjustment would most probably
require a combination of fiscal tightening and a depreciation in the real exchange rate. Aslong
as an adequate policy response isimplemented, there would be a strong case for additional
international assistance to help cushion the short-term disruptions caused by an oil price hike
that appear likely to be temporary.

Unlike in oil-importing countries, the main policy issue in the mgjor oil-exportersis
ensuring that the fiscal and terms-of-trade benefits of higher oil prices do not lead to an
excessively procyclical policy stance. Given the high volatility of oil prices, it is particularly
important to ensure that government spending is not increased rapidly to levels which may
become unsustainable if oil pricesfal in the future.
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Annex: Lessons from the response of Advanced Economiesto Previous
Oil Price Hikes”

The rapid increase in oil prices over the past eighteen months is the fourth such
episode in the past three decades (Figure A1). At the end of 1973, the first “oil price shock”
triggered by production constraints agreed by OPEC brought a lengthy period of stable prices
and market conditions to an abrupt end. Prices subsequently remained high in real terms, and
the further reduction of OPEC production at the end of 1979 (in part because of the Iranian
revolution) precipitated the second oil price shock. Although real oil prices fell somewhat
through the early 1980s, these two shocks resulted in a fifteen-year period of historically high
oil prices which ended at the beginning of 1986 when OPEC, or more specifically Saudi
Arabia, abandoned production constraints. The third, and very temporary, spike in prices
occurred in the second half of 1990 on fears of major supply disruption as aresult of the
Persian Gulf crisis. When these fears were not realized, prices soon fell back to their pre-
crisislevel.

Looking at the economic conditions and policy responses surrounding earlier oil price
shocks, the 1973/74 price rise came at atime of strong growth in the global economy which
led to rising inflationary pressures (Figure A2). Real GDP in the G7 countries increased by
8Ypercent (annualized) in the first half of 1973, with inflation in this period rising to 7
percent compared with 4 percent in 1972. Monetary and fiscal policies were already being
tightened in response to these pressures: short-term nominal interest rates increased from 4%
percent on average in the G7 in 1972 to nearly 8 percent in 1973 (although the increase was
much smaller in real terms), and there was also some improvement in general government
structural balances (Figure A3). As aresult, economic activity was probably already
dowing—albeit from a very strong level—when the oil shock occurred. The direct terms of
trade loss resulting from the 1973/74 ail price increase was equivalent to around 2¥percent
of GDP in the OECD area (Table A1) and, combined with the earlier tightening of
macroeconomic policies, led to an accelerating contraction in output throughout 1974 and the
first half of 1975. Current account imbalances in the OECD area also became unevenly
distributed among countries as aresult of different rates of growth, inflation, and supply-side
adjustment.

To counter the contraction, fiscal policies were substantially eased—mainly in 1975
among the main industrialized countries (an exception was Germany, which eased in 1974).
The monetary policy response was more varied across countries, however, and this was
directly reflected in subsequent inflation experiences. Faced with the combination of falling
output and rising inflation in 1974-1975, the United States, France, Italy, the United
Kingdom, and Canada chose to reverse the earlier tightening of the monetary stance and to
pursue generally accommodative policies. In the United States, for example, the Federal
Funds rate, which had increased to around 12 percent in mid-1974, declined rapidly to under

24 This Annex is largely based on OECD and IMF analyses of the impact of previous oil
shocks—as presented, for example, in various issues of the OECD’ s Economic Outlook and
the World Economic Outlook of the IMF.
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Figure Al. The Oil Market, 1972-2000
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Figure A2. M acr oeconomic Aggregates, 1970-2000
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Figure A3. Policy Stancefor Group of Seven, 1970-2000
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Table Al. Impact of Nominal Oil Price Hikes
(U.S$, unless otherwise stated)

Direct Impact on Net Trade

Qil Prices Balance of Advanced Countries
Episode Pre-hike!  Post-hike? Change  (U.S$Billions) (% of GDP)
1973 to 1974 3.2 11.6 8.4 -88 -2.6
1978 to 1980 13.3 36.6 23.3 -232 -3.7
1989 to 1990 17.9 28.3 10.4 -38 -0.2
1999 to 2001 17.9 29.0 11.1 -96 -0.4

Source: IMF staff estimates.

The average ail pricein thefirst year of each episode.

*The average oil pricein the last year of each episode, except for 1990 and 2001. For 1990, it is the
average price for the second half of the year. For 2001, the priceis projected using futures markets data.

6 percent in the first half of 1975, with real interest rates remaining close to zero for the rest
of the 1970s. The expansionary policy stance in these countries may have contributed to the
strong rebound of activity that began in the second half of 1975 and continued thereafter.
Considering the usua policy lags, however, these policy measures may have added an
excessive procyclical impulse, contributing to the inflation difficulties that followed and
adding to the eventual costs of disinflation. For these countries, the main policy message
from the first oil shock is that macroeconomic stimulus is not a viable substitute for real
adjustment.

In contrast, Germany and Switzerland maintained the restrictive monetary policies
that had been put in place before the oil shock hit. The inflation impact of the oil pricerise
was largely limited to the first round effect, and consumer price inflation returned to low
sngle-digit levelsin the second half of the 1970s. In Japan, easy monetary conditions in the
early 1970s contributed to a surge in output and inflation in 1973. In mid-1973, however, the
Bank of Japan tightened monetary policy and maintained a firm anti-inflationary stancein
response to the oil shock. Inflation rose to nearly 25 percent following the oil price rise,
driven by the momentum that had already built up in the economy, combined with Japan’s
high dependence on imported ail, but then declined rapidly to around 4 percent by 1978.

A further notable point regarding the first oil shock was the substantial rise in the
labor share of national incomein al G7 countries apart from the United States. Reflecting in
part the widespread use of indexation mechanisms, wages reacted strongly to the oil price
rise, while firms were unwilling or unable to pass along higher wages and non-wage labor
costs into output prices. Profitability fell and financia difficulties in the corporate sector
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increased, leading to sharp declines in investment and stockbuilding that were major
contributors to the fall in GDP in 1975.

The 1979/80 oil price hike, which had a terms-of-trade impact on advanced countries
around one percentage point of GDP larger than the first shock, occurred at a time when the
advanced economies were growing at a more moderate pace compared with the lead-up to
the previous shock. This was accompanied by higher unemployment and lower capacity
utilization. Inflation, while still high in many countries, was generally declining rather than
increasing as in 1973—with the notable exception of the United States where inflation
pressures had been building even before the second oil shock hit.

Compared with the first oil price shock, the policy response reflected macroeconomic
concerns which focused more squarely on containing the inflation impact—including
preventing awage-price spiral and ensuring real wage adjustment. In the main industrial
countries, short-term interest rates, which had already been rising prior to the oil price hike,
were increased further in 1980 and 1981, with a cumulative average increase from 1979 to
1981 of 3Ypercentage points. This monetary policy tightening restored positive real interest
rates, which averaged around 2¥percent in the G7 in the early 1980s. (Figure A3). Fiscal
policy was also tightened, with structural deficits in most of the advanced economies
declining from 1979 to 1982. While actual budget deficitsin the G7 increased by
2Ypercentage points of GDP over this period, the cumulative discretionary tightening was
around 1¥percentage points of GDP after taking into account the effect of automatic
stabilizers and higher interest rates. Wage growth did not pick up asit did in thefirst crisis
and, reflecting this, the share of labor costsin G7 nationa income was broadly stable in the
early 1980s.

The policy response to the increase in oil pricesin the second half of 1990 followed
the pattern of the 1979/80 period. The very short-lived nature of this increase, coupled with
the declining role of oil in overal economic activity, also limited the impact on inflation. In
particular, the industrial countries maintained non-accommodative monetary policiesin order
to curtail the inflation impact of the oil pricerise. In the United States, for example, the
Federal Funds rate increased immediately after the sharp oil price risein August, before
declining subsequently as the economy slowed. In Europe, the oil shock came on top of fiscal
stimulus arising from the reunification of Germany. To stem the inflation risks arising from
this combination of pressures, short-term interest rates in Germany, France, Italy, and the
smaller euro area economies increased substantially between 1990 and 1991, rising further in
1992. While the general government structural balance deteriorated sharply in Germany
between 1990 and 1991, structural deficits declined in al the other major industrial countries
over this period (apart from Japan, which maintained an unchanged surplus).

These policy responses contributed to arapid decline in inflation in the G7
countries—consumer price inflation fell from 5 percent in 1990 to just over 4 percent in 1991
and 3 percent in 1992. In Japan and, to a lesser extent, the United Kingdom, the monetary
tightening following the oil shock represented a delayed response to the asset price buildup
of the late-1980s. The unwinding of these asset price pressures exacerbated the subsequent
sowdown in these economies.
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Overall Policy L essons

The experience from the earlier large oil price hikes has shown that such increases,
particularly when they turn out to be persistent, can significantly increase global inflationary
pressures and reduce global demand and output growth, as the fall in aggregate demand in ail
importers exceeds the rise in demand from oil exporters.”> These short-term effects die away,
in part because the response of oil production and consumption to price changes rises
significantly over time. However, there can also be more long-lived negative effects on
activity associated with the losses in capital due to large changes in relative prices of inputs,
aswell asthe impact of lagged increases in the prices of oil substitutes.

The disruption caused by an oil price hike also depends on the state of the business
cycle, the response of macroeconomic policies, and the flexibility of the underlying
economies. Key lessons from the past are:

Monetary policy should not accommodate second-round impacts of oil price shocks.
Indeed, it isimportant to take action to pre-empt the second-round effects of the
consequent inflationary pressures. If the monetary authorities accommodate an oil
price shock, the resulting increase in inflation tends to get incorporated into
inflationary expectations, which become persistent and significantly raise the costs of
the subsequent disinflation.

The underlying fiscal stance should remain broadly unchanged. Accommodating an
oil price increase through expansion of the structural fiscal deficit has smilar
negative consequences as monetary accommodation, athough automatic stabilizers
can play arole in supporting activity. In particular, it is advisable for countries that
administer domestic fuel pricesto let ail price hikes feed through into domestic
prices, rather than allow an increase in the underlying fiscal deficit.

Greater flexibility of markets—in particular labor markets—can reduce the costs of
an oil price hike on activity. In 1979, the high degree of rea wage flexibility in Japan
contributed to the relative stability of employment and output in response to an oil
price shock. Non-market solutions, such as quantitative restrictions, should be
avoided.

Exceptionally low oil prices may also produce undesirable results. A period of very
low prices may lead to reduced investment in such areas as oil exploration, refining
capacity, and distribution systems, as well as energy-saving technology—jpotentially
increasing subsequent price volatility and uncertainty if supplies of oil and refined
products do not keep pace with rising demand.

2 A similar effect also appears to occur across firms within countries, with the proportionate
fall in demand in industries that lose revenue exceeding the increase in demand of industries
whose revenues increase. Thisisimportant for oil producers with diversified economies such
as the United Kingdom.
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Many of these lessons have aready been reflected in the functioning of the global
economy. In particular, monetary authorities have become more independent and have been
given clear mandates to maintain price stability, while continuing structural policy initiatives
have made economies more flexible. In addition, the oil intensity of production—particularly
in the advanced economies—is lower than in the past, partly due to the impact of previous ail
price hikes on technology, and several advanced countries are now significant oil exporters.
Consequently, the oil price increase required to provide a terms-of-trade impact on advanced
countries of the size seenin 1973/74 or 1979 would be very large—a price rise of over $50
per barrel.

Asfar astaxes on petroleum products are concerned, such taxes are an important
source of revenue in most advanced countries, but vary widely across countries and over
time. The ail price hikes of the 1970s led to falls in effective tax rates as specific excise taxes
on petroleum products were not atered. Since the mid-1980s, however, taxes have tended to
increase.® Any adjustment of taxes on gasoline and other petroleum products would need to
be considered in terms of what is appropriate from the overall fiscal and macroeconomic
situation. If the oil price increase appears to be of short duration, there would appear to be
little merit in adjusting taxes. However, if prices remain, or are expected to remain, at a
higher level and ad valorem taxes generate revenue increases greater than required for fiscal
policy considerations, there is bound to be some rethinking of the best use of the revenue
windfall. The appropriate strategy will depend upon the tax structure of the country
concerned. Particularly for countries that have regulated prices, afull pass through of the oil
price increase would generally be appropriate, if consistent with the overall macroeconomic
and fiscal situation of the country.

2 Apart from raising revenues at relatively low administrative cost, taxes are levied on
petroleum products for a variety of reasons:. to ease congestion, to reduce pollution and
environmental damage, and to recover costs of maintaining and building roads.
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Box 1. Natural Gas and Other Non-Oil Energy Sour ces

Over the past twenty-five years there has been a substantial increase in the share of natural gasin global
energy consumption, mainly at the expense of petroleum. The International Energy Agency (IEA) estimates that
the share of natural gasin total primary energy consumption increased from 16 percent in 1973 to 20 percent in
1998, while the share of petroleum has declined from 47 percent to 37 percent. The share of hydro and nuclear
energy increased from 3 percent to 9 percent and that of coal has remained roughly constant at about 23 percent.

Both natural gas and coal are typically less expensive per unit of energy than petroleum, but they both have
some characteristics that limit their use and define their markets. While petroleum is mainly transported by sea,
it can be internationally traded without restriction other than the cost of transport. Natural gasis most easily
transported by pipeline and this favors its consumption in areas that are in geographical proximity to producers.
Rising environmental concernsfavor the increased consumption of natural gas. Both oil spills and nuclear leaks,
and carbon dioxide emissions from coal have become serious environmental threats that reduce the appeal of
these energy sources.

The price of natural gas moves in close tandem with the price of petroleum, albeit usually with some lag,
and, as aresult, in 2000 there has been a substantial shift in the terms of trade in favor of natural gas producers
at the expense of natural gas consumers. Changesin the price of coal tend to be slow because of the prevalence
of longer-term supply and purchase commitments in this market.

Reflecting the lower price of natural gas per unit of energy and its lower share of the world energy market,
the estimated value of world primary consumPtion of natural gasin 2000 is about one third of the estimated
valued of primary consumption of petroleum.” In addition, partly because of the cost of infrastructure to provide
transportation of gas from source to users, alower proportion of world production of natural gas enters
international trade. Thus export receipts and imports bills for natural gas are considerably lower than those for
oil, although there may still be significant effects within countries as the shift in income from oil consumers to
oil producers reduces aggregate demand.

An increase of $1 per million BTUs, an amount roughly equivalent to a $5 increase in the price of ail,
would provide an increase in global earnings to natural gas exporting countries of about $17 billion; this
compares with the increase to oil exporting countries of $65 billion for a $5 per barrel. Although globally the
amounts for natural gas are much lower than those for petroleum, for many individual countries these amounts
are very large. Russia alone provides nearly 40 percent of world exports of natural gas, which provides 20
percent of its export earnings. Canada ranks second with about 15 percent of world net exports but only 3
percent of its export earnings. Algeria provides 12 percent of the world total and receives about 30 percent of its
export earnings from this commodity.

!In this calculation one price is used globally for each commodity. The price for natural gas is $3.45 per Mbtu,
which is the Fund’ s baseline price for natural gas (Russian gas delivered in Germany). The price for petroleum
is $29 per barrel, which is the Fund’ s baseline petroleum spot price (U.K. Brent, West Texas Intermediate, and
Dubai).
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Box. 2 Counterfactual Simulation: The Impact of Recent Oil Price Fluctuations on the World Economy

Following the conclusion of the Gulf War, oil prices enjoyed a period of relative stability, averaging around $20 per
barrel until early-1998. Since that time, however, the oil price has become much more volatile, ranging between $11 per
barrel in early 1999, and $35 per barrel in September 2000. As oil prices are now about $5 per barrel higher than
assumed in the latest WEO baseline, the analysis in this paper has focused primarily on the impact of this change.
However, it is also useful to examine the impact of the past movements in oil prices on the globa economy.

To thisend, MULTIMOD was used to generate a counterfactual scenario in which oil prices were assumed to
remain constant at U.S. $20 barrel from mid-1997. That simulation was then compared with simulations using the
actual/estimated outturn for oil prices during 1998-2002.* The main results of this comparison are as follows:

The low level of oil pricesin 1998 and 1999 helped reduce core inflation and support growth by allowing
monetary policy in the major advanced economies to be less restrictive than otherwise. The boost to real
domestic demand in the advanced economies also helped to raise real GDP in the developing world, although
real demand fell there due to terms-of-trade effects. This overall result has to be tempered by the recognition
that most of the crisis economiesin Asia are oil importers that would have benefited from lower oil prices.

In 2000, the increase in oil pricesis estimated to have reduced growth and raised inflation, causing monetary
policy in advanced economies to be tighter than in the counterfactual. These simulations also suggest that if oil
prices remain close to the path currently envisioned in futures markets for a sustained period of time, the impact
on growth in 2001-02 will be greater than the benefits to activity over 1998-99. It should be noted that the
impact on industrial countries in this scenario islarger than in the baseline scenario, as the assumed oil price of
U.S. $20 per barrel is significantly below that assumed in the latest World Economic Outlook and hence in the
baseline scenario.

Overall, these results suggest that oil price fluctuations provided some support for activity during the 1998-99
dowdown, moderated global growth in 2000 when it moved above its long-term trend, and are estimated to have a
continued dampening effect on world output in 2001and 2002.

Table B2. Impact of Oil Price Variability: Counterfactual Scenario
(Percent deviation from artificial baseline where oil prices remain stable at $20 a barrel)

1998 1999 2000 2001 2002

World GDP 0.1 0.2 -0.2 -0.6 -05
Industrial Countries

Real GDP 0.1 0.2 -0.2 -0.6 -05

Real Domestic Demand 0.2 0.3 -0.3 -0.7 -0.5

Core Inflation -0.3 -0.3 0.5 0.7 0.4

CPI Inflation -1.3 0.2 1.9 0.8 0.1

Short-term Interest Rate -0.7 -0.5 1.2 1.4 0.5
Developing Countries

Real GDP 0.1 0.1 -0.1 -0.3 -0.3

Domestic Demand -0.5 0.0 0.2 -0.1 -0.2

'Because MUL TIMOD embodies forward-looking expectations, the projected future path for oil prices has important
implications in this experiment. Consequently, WEO projections of the path of future oil prices made in 1998 were used
to obtain the simulation results for that year, and similarly for 1999 and 2000.




