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We compare the macroeconomic consequences of several types of oil shocks across a set of industrialized
countries that are structurally very diverse with respect to the role of oil and other forms of energy in the
economy. The results crucially depend on the underlying source of the oil price shift. When a rise in oil prices
is caused by increased global economic activity or a rise in oil-specific demand, almost all countries experi-
ence respectively a temporary increase and transitory decline of real GDP. The role of oil and other forms
of energy cannot explain the differences in the effects of both shocks across countries. In contrast, this role
is very important to explain asymmetries in the effects of exogenous oil supply shocks. Whereas net oil
and energy-importing countries typically face a permanent fall in economic activity, the impact is insignifi-
cant or even positive in net energy-exporting countries. In addition, countries that improved their net
energy-position the most over time, became less vulnerable to oil supply shocks relative to other countries.

© 2011 Elsevier B.V. All rights reserved.
1. Introduction

Since the oil shocks of the 1970s, a growing number of studies
have been analyzing the consequences of oil price fluctuations across
industrialized countries.1 These studies mostly find that oil price
increases are detrimental for economic growth and document some
cross-country differences in the effects. In this paper, we also inves-
tigate differences between industrialized countries, but we depart
from the existing literature in several ways.

First, we consider a set of countries that are very different with
respect to the role of both oil and energy in the economy. In particular,
since oil price movements are highly correlated with prices of alter-
native sources of energy, the relevance of non-oil energy products is
also taken into account in the analysis. We examine a number of
countries that are fully dependent on imports of oil and other energy
products for their energy needs (France, Germany, Italy, Spain, Japan
and Switzerland), a net oil and energy importing country that also
has a noticeable domestic oil production sector (United States),
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measure of exogenous oil supply shocks, which is constructed by comparing actual oil
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two net oil and energy-exporters (Canada and Norway), a net oil-
importing but non-oil energy exporting country (Australia) and an
oil-exporting but energy-importing country (United Kingdom). This
diversity of countries should allow us to assess whether the role of
oil and other forms of energy matters for explaining consequences
of oil shocks across countries.

Second, the existing literature typically compares the effects of
an average oil price innovation between countries, relying on the
implicit assumption that oil price changes exclusively originate
from the exogenous supply side of the oil market.2 However, it is
now commonly accepted that oil prices are also driven by demand
conditions, especially in more recent decades (see e.g. Hamilton,
2003 or Rotemberg, 2010), which could bias the results. Indeed,
recent studies by Peersman (2005), Kilian (2009) and Peersman
and Van Robays (2009), henceforth PVR (2009), have shown for
the United States and Euro area that the ultimate macroeconomic
consequences of oil price rises crucially depend on the underlying
source of oil price shift. Cross-country comparisons of the effects of
oil price shocks that are a combination of supply as well as demand
factors could hence also be distorted. For instance, if an oil price
shift is the result of increased worldwide economic activity, some
countries could be part of the global boom or differently gain from
trade with the rest of the world, which might not be the case for a
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disturbance at the supply side of the oil market. The recycling effects
via increased trade of an oil-importing country to oil-exporting coun-
tries could also depend on the driving force. To this end, in the pre-
sent study, we measure the consequences of oil shocks across
countries depending on the underlying source of the oil price innova-
tion. More precisely, we estimate a structural vector autoregressive
(SVAR) model and distinguish between oil price innovations caused
by exogenous disruptions in oil supply, oil demand shocks driven
by global economic activity and oil-specific demand shocks which
could be the result of speculative or precautionary motives. SVARs
impose very little theoretical structure on the data and can be used
to establish some relevant stylized facts. To identify the underlying
shocks, we introduce a set of sign restrictions on global oil market
variables.

Finally, our cross-country approach contributes to the literature
that investigates how the effects of oil shocks have changed over
time. Mork (1989), Hooker (1996), Bernanke et al. (1997), Herrera
and Pesavento (2007), Mila (2009), and Blanchard and Galí (2010)
amongst others find a reduced impact of oil price shocks on US
macroeconomic aggregates since the mid 1980s. A prominent expla-
nation is a changed role and share of oil in the economy, i.e. a de-
clined oil intensity could have made the economy less vulnerable
to oil shocks in more recent periods (e.g. Blanchard and Galí,
2010). Baumeister and Peersman (2008, 2010), henceforth BP
(2008, 2010), have however shown that such comparisons over
time are seriously distorted since the price elasticity of both oil
supply and oil demand have declined a lot over time.3 Specifically,
due to the changed price elasticity of oil supply and demand, the
results of comparisons over time fundamentally depend on the
way of normalization. For instance, when an oil supply shock is
measured as a similar shift in oil prices, BP (2008) show that the
impact on the US economy indeed becomes smaller over time.
However, when oil supply shocks are measured as a standardized
change in oil production, the consequences are more severe in
recent periods. This can be explained by a much greater impact of a
similar production disruption on oil prices since 1986 because of
the lower price elasticity of oil demand. Both normalizations are
clearly misleading since they implicitly assume a constant elasticity
of oil demand, which is strongly rejected by the data. The same is
true for oil demand disturbances and the declining price elasticity
of oil supply.

This normalization problem can be avoided by estimating the
effects for all countries over time and exploring the cross-country
dimension. Whereas the countries in our analysis experienced a fall
in oil intensity over time, the magnitudes have been very different.
Some countries even switched from being a net oil-importing coun-
try to a net oil-exporting country (e.g. Canada and United Kingdom).
Accordingly, we can evaluate the importance of oil and other energy
products for time-variation by comparing the relative change over
time across countries. Since all countries have been subject to the
same structural changes in the oil market, such a comparison does
not suffer from a normalization problem and additional insights
about time variation can be gained.

Several interesting results emerge from the analysis. First, we find
considerably different consequences depending on the underlying
source of the oil price shift. After an unfavorable oil supply shock,
net energy-importing countries typically face a permanent fall in
economic activity, whereas the impact is insignificant or even posi-
tive in net energy-exporting countries. Inflationary effects are also
lower in the latter group, which can be explained by an appreciation
of the exchange rate in these countries. On the other hand, the effects
3 Other studies that find a reduced price elasticity of crude oil demand over time are
Krichene (2002), Ryan and Plourde (2002) and Cooper (2003). On the other hand,
Kilian (2008) and Hamilton (2009) also documents a less elastic oil supply curve in
more recent periods.
of oil demand shocks driven by global economic activity and oil-
specific demand shocks turn out to be very similar across countries.
For all countries, we find a transitory increase of real GDP after a
global activity shock, while output (mostly temporarily) declines fol-
lowing an oil-specific demand shock. In contrast to oil supply shocks,
cross-country differences in the magnitudes of the effects after both
oil demand shocks cannot be explained by the relevance of oil or en-
ergy for the domestic economy. Finally, a changed role of oil and
other forms of energy is important for time-variation. Countries
that improved their net oil and energy-position the most over time,
became less vulnerable to oil supply shocks relative to other
countries.

The rest of the paper is structured as follows. In the next section,
we analyze the effects of oil shocks across countries. Section 3 exam-
ines whether the impact has changed over time, whereas Section 4
discusses the conclusions.

2. The economic effects of oil shocks across countries

In this section, we first describe the differences of the role of oil
and other forms of energy across countries. We then present the
baseline model to disentangle different types of oil market distur-
bances with a structural interpretation. Finally, we show the estimat-
ed effects of oil shocks across countries depending on the underlying
source of the oil price innovation for the sample period 1986Q1–
2010Q4. Using a time-varying VAR framework, BP (2008 and 2010)
find a considerable break in oil market dynamics in the first quarter
of 1986, which remains stable thereafter. Several other studies also
document a structural break in the oil market and the influence of
oil shocks on the economy around the mid 1980s (e.g. Blanchard
and Galí, 2010; Hooker, 1996; Hubbard, 1986, and Mork, 1989). This
date, related to the collapse of the OPEC cartel and the start of
the Great Moderation, is often selected for sample breaks in the
oil literature and explains the choice of the starting point of our
sample. In Section 3, we will also conduct estimations for the
1971Q1–1985Q4 to examine time-variation.

2.1. Country characteristics

Table 1 shows the role of oil and other forms of energy in the
economies. All figures are obtained from the International Energy
Agency (IEA) and are calculated as yearly averages per unit of GDP
over the period 1986–2008. 4 The role of oil is clearly very different
across countries. The US, Japan, Switzerland, Australia and the four
largest Euro area economies (France, Germany, Italy and Spain) are
net oil-importing countries, whereas the UK, Canada and Norway
are net oil-exporters. Imports of oil are considerably higher in the
Euro area countries, Japan and the US compared to Switzerland and
Australia. The latter country, as well as the US, also has a domestic
oil producing sector that cannot be ignored. On the other hand, aver-
age oil exports in Norway are about 35 times as high as in Canada and
the UK. Overall, Canada, the US and Australia are the most oil-
intensive economies, which is also reflected in final consumption of
petroleum products per unit of GDP.

Not only the role of crude oil, but also that of other forms of energy
could be relevant for cross-country differences in the dynamics of oil
shocks. At times of rising oil prices, the prices of other sources of en-
ergy, such as natural gas, typically also rise due to increased demand
for these other forms of energy as well. This is clearly the case when
the oil price shift is driven by increased worldwide economic activity.
For exogenous oil supply and oil-specific demand shocks, the magni-
tude of such an effect will obviously depend on the substitutability of
4 The country characteristics can only be computed up to 2008 because of data
limitations.



Table 1
Structural differences across countries and the impact of oil shocks.

1986–2008 Oila Non-oil energya Total energya Energy intensityb Oil supplyc Global
activityc

Oil-specific
demandc

Net
import

Production Total Net
import

Production Total Net
import

Production Total Petrol Other Total GDP CPI GDP CPI GDP CPI

United States 55 41 96 2 156 158 57 197 254 91 81 172 −0.40 0.36 0.50 0.59 −2.24 1.37
Japan 67 0 67 62 29 91 129 29 158 65 41 106 −0.38 0.12 0.73 0.56 −2.00 0.38
Switzerland 22 0 22 47 50 97 69 50 119 60 36 96 −0.25 0.80 0.19 0.47 −0.14 0.40
France 63 2 65 27 87 114 90 89 179 60 56 116 −0.41 0.14 0.44 0.45 −0.36 0.02
Germany 67 2 69 34 80 114 101 82 183 63 66 129 −0.06 0.39 0.54 0.51 −0.71 −0.07
Italy 62 4 66 39 16 55 101 20 121 48 45 93 −0.82 0.52 0.52 0.26 −0.65 0.16
Spain 77 1 78 29 42 71 106 43 149 63 36 99 0.08 0.07 0.42 0.70 −0.99 −0.06
United Kingdom −21 79 58 11 95 106 −10 174 164 52 61 113 0.04 −0.13 0.31 0.94 −0.73 −0.42
Canada −16 109 93 −116 329 213 −132 438 306 101 132 233 0.21 0.12 0.35 0.52 −0.66 −0.14
Australia 7 53 60 −220 375 155 −213 428 215 73 69 142 0.16 −0.51 0.13 0.37 −0.42 0.45
Norway −704 815 111 −331 398 67 −1035 1213 178 59 79 138 0.32 −0.29 0.17 0.39 −0.69 0.40

a Averages for the period 1986–2008 based on International Energy Agency (IEA) data measured as (tonnes of oil equivalent)/GDP (million USD, PPP weighted) of respectively
crude oil, total energy excluding crude oil and total energy.

b Averages for the period 1986–2008 based on International Energy Agency (IEA) data measured as (tonnes of oil equivalent)/GDP (million USD, PPP weighted) of respectively
total final consumption of petroleum products, total final consumption of total energy excluding petroleum products and sum of both.

c Estimated median impulse responses of GDP in the long run (20 quarters) to a 10% oil price rise for an oil supply shock, maximum impact for oil demand shock driven by global
economic activity and maximum impact for an oil-specific demand shock; long-run (20 quarters) effect on CPI for all three shocks.
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oil and other sources of energy. Since prices of non-oil energy prod-
ucts tend to follow oil price movements, an oil-importing country
that produces and exports other energy products could therefore
still benefit from an unfavorable oil shock. Australia is a good example
(see Table 1). Despite being a net importer of crude oil, Australia is a
significant exporter of other energy goods. Conversely, whilst being
an oil-exporting country, the UK is a net importer of non-oil energy.
Furthermore, Canada and Norway are net exporters of both, and all
other oil-importing countries (France, Germany, Italy, Spain, US,
Japan and Switzerland) also import other forms of energy. In
Section 3, we will evaluate whether these structural differences mat-
ter for the impact of oil shocks.
2.2. SVAR model and identification of different types of oil shocks

In the existing literature, cross-country comparisons are based on
the effects of an average oil price shock or a non-linear transforma-
tion of it. However, not every oil price shift is alike because the under-
lying source can differ. Rising oil prices could for instance be the
consequence of exogenous production disruptions in oil-producing
countries, but oil prices can also rise because of increased demand
for oil resulting from precautionary motives or increased global eco-
nomic activity. Kilian (2009) and PVR (2009) have shown that the ef-
fects of oil shocks in the US and Euro area are significantly different
depending on the cause of the oil price shift. Very likely, this is also
the case in other countries, which could distort comparisons based
on average oil price innovations. Hence, knowing what drives the
oil price increase is probably important for a cross-country analysis
as well.

In the present study, we compare the effects of oil shocks across
countries depending on the underlying source with structural vector
autoregressive models. Structural VAR techniques have been exten-
sively used as a tool to analyze the relationship between oil and
the macroeconomy. Examples include Burbidge and Harrison
(1984), Bernanke et al. (1997), Papapetrou (2001), Lee and Ni
(2002), Peersman (2005), PVR (2009), Kilian (2009), Blanchard and
Galí (2010) and, Lombardi and Van Robays (2011). This method cap-
tures the dynamic relationships between macroeconomic variables
within a linear model. By imposing a minimum set of restrictions
on the model, it is possible to decompose innovations to the vari-
ables into mutually orthogonal shocks with a structural interpreta-
tion. Once the shocks are identified, the dynamic effects on all the
variables in the model can be measured controlling for other changes
in the economic environment which may also influence the vari-
ables. With this approach, it is therefore possible to disentangle dif-
ferent sources of oil price changes and quantify the dynamic effects
on the macroeconomy.

The VAR model that we consider has the following general
representation:

Xt
Yj;t

� �
¼ cþ A Lð Þ Xt−1

Yj;t−1

� �
þ B

εXt
εYj;t

" #
ð1Þ

The vector of variables that we include in the model can be
divided into two groups. The first group Xt captures the supply and
demand conditions in the oil market and includes world oil produc-
tion (Qoil), the nominal price of crude oil expressed in US dollars
(Poil) and a measure of world economic activity (Yw). The other
group of variables Yj,t is country-specific and contains real GDP (Yj),
consumer prices (Pj), nominal short term interest rate (ij) and the
nominal effective exchange rate (Sj) of country j. c is a matrix of
constants and linear trends, A(L) is a matrix polynomial in the
lag operator L and B is the contemporaneous impact matrix of
the vector of orthogonalized error terms εtX and εj, t

Y . εtX captures
the structural shocks in the oil market and εj,tY the shocks specific
to country j.

We distinguish between three different types of oil shocks in the
oil market block, i.e. an oil supply shock, an oil demand shock driven
by global economic activity and an oil-specific demand shock. To
identify the structural innovations, we follow PVR (2009) by impos-
ing sign restrictions on the estimated impulse responses of the oil
market variables in Xt. We first assume that contemporaneous fluctu-
ations in oil production, oil prices and global economic activity are
only driven by the three different types of shocks in εtX, which corre-
sponds to restricting B to be block lower triangular. To disentangle
the three oil shocks, we implement the following sign conditions:
Structural shocks
 Qoil
 Poil
 Yw
 Yj
 Pj
 ij
 Sj
Oil supply
 b0
 >0
 ≤0

Oil demand driven by economic activity
 >0
 >0
 >0

Oil-specific demand
 >0
 >0
 ≤0
The sign restrictions are derived from a simple supply–demand
scheme of the oil market. First, an oil supply shock is an exogenous



Fig. 1. Impact of oil supply shock.
Notes: Figures are median impulse responses to a 10% long-run rise in oil prices, together with the 16th and 84th percentile error bands, horizon is quarterly.
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Fig. 1 (continued).

5 Kilian (2009) disentangles oil supply shocks from demand shocks by assuming a
vertical short-run oil supply curve in a monthly VAR, according to which shifts in the
demand for oil do not have contemporaneous effects on the level of oil production.
In addition, he assumes that economic activity is not immediately affected by oil-
specific demand shocks. His identifying assumptions are, however, less appropriate
for estimations with quarterly data such as real GDP. He therefore averages the month-
ly structural innovations over each quarter to estimate the impact on real GDP based
on a single-equation approach in a second step.

6 In line with PVR (2009), we did not found plausible cointegration relationships be-
tween the variables. Qualitative consistent results are, however, found for a log-level
specification which allows for cointegration.
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shift of the oil supply curve and therefore moves oil prices and oil
production in opposite directions. Such shocks could, for instance,
be the result of production disruptions caused by military conflicts
or changes in the production quota's set by oil-exporting countries.
Following an unfavorable oil supply shock, world industrial produc-
tion will not increase. Second, shocks on the demand side of the oil
market will result in a shift of oil production and oil prices in the
same direction, as demand-driven rises in oil prices are typically ac-
commodated by increasing oil production in oil-exporting countries.
Demand for oil can endogenously increase because of changes in
macroeconomic activity that induce rising demand for commodities
in general. Increasing demand from emerging economies like China
and India is a good example. We define such a shock as an oil demand
shock driven by economic activity. Accordingly, this shock is character-
ized by a positive co-movement between world economic activity, oil
prices and oil production. Finally, shifts in demand for oil that are not
driven by economic activity are labeled oil-specific demand shocks.
Fears concerning the availability of future supply of crude oil or an
oil price increase based on speculative motives are natural examples.
In contrast to the demand shock driven by economic activity, oil-
specific demand shocks do not have a positive effect on global eco-
nomic activity. The final impact could even be negative because of
the associated oil price increase. We impose the sign conditions to
hold the first four quarters after the shocks to allow for sluggish
responses. These sign restrictions on the global oil market are suffi-
cient to uniquely disentangle the three types of shocks. 5 Since all in-
dividual country variables are not constrained in the estimations, the
direction and magnitude of these responses are determined by the
data. We also do not further identify the individual country shocks
in εj,tY since only the oil shocks are of interest.

The VAR model is estimated using quarterly data over the sample
period 1986Q1–2010Q4. Except for the interest rate, all variables are
transformed to quarterly growth rates by taking the first difference of
the natural logarithm.6 Based on the conventional lag-selection cri-
teria, we include three lags of the endogenous variables in the
model. The results are however robust to reasonable changes in the
sample period, to different choices of lag length and to alternative



Fig. 2. Impact of oil demand shock driven by economic activity.
Notes: Figures are median impulse responses to a 10% long-run rise in oil prices, together with the 16th and 84th percentile error bands, horizon is quarterly.
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oil price and global economic activity measures.7 Since we allow for
feedback from the country-specific variables to the variables of the
oil market in the VAR model, the magnitude and the dynamics of
the identified shocks could differ depending on the country included
in Yj,t, which could impair cross-country comparability of the effects.
However, imposing strict exogeneity between the oil market and
country variables by estimating a so-called near-VAR does not affect
the results reported in the paper, which indicates that cross-country
comparisons can be made by simply normalizing the oil shocks to a
10% oil price increase.8

Following Peersman (2005) and PVR (2009), a Bayesian approach
is used for estimation and inference. The Bayesian approach has the
advantage of being computationally simple and allowing for a con-
ceptually clean way of drawing error bands for impulse responses
from VAR models (Sims and Zha, 1999).9 At the same time, it can
easily accommodate sign restrictions. In contrast to recursive identi-
fication schemes, sign restrictions do not lead to exact identification
of the structural shocks as they are based on inequality conditions.
7 More specifically, the results are robust to using real crude oil prices deflated by
the US GDP deflator or WTI spot oil prices as oil price measures, and the global indus-
trial production index constructed by the OECD as index of global economic activity.

8 The results for the near-VAR model can be found in the online appendix.
9 We refer to Bauwens et al.(1999), Geweke(2005), Lancaster(2004) or Zellner(1996)

for a more thorough discussion on the use and benefits of Bayesian methods.
For that reason, they are implemented as a prior on the estimated
impulse response vectors, i.e. only if the impulse responses satisfy
the sign restrictions, it gets a non-zero prior weight. More specifical-
ly, the (objective) prior and posterior distributions of the reduced
form VAR belong to the Normal–Wishart family. Since there are an
infinite number of possible contemporaneous impact matrices B for
each draw from the posterior, we use the following procedure. To
draw the “candidate truths” from the posterior, we take a joint
draw from the unrestricted Normal–Wishart posterior for the VAR
parameters as well as a draw of a possible contemporaneous impact
matrix. We then construct impulse response functions. If all the con-
ditions imposed on the impulse responses are satisfied, we keep the
draw. Otherwise, the draw is rejected by giving it a zero prior
weight. We require each draw to satisfy the restrictions of all
three oil shocks simultaneously, which should improve identifica-
tion (see Paustian, 2007). A total of 1000 ‘successful’ joint draws
are then used to generate the impulse responses, of which the me-
dians, 16th and 84th percentile error bands are reported in the
figures.

Data on all oil-related variables are obtained from the Energy In-
formation Administration (EIA) and the International Energy Agency
(IEA). The oil price variable we use is the nominal refiner acquisition
cost of imported crude oil, which is considered to be the best proxy
for the free market global price of imported crude oil in the literature.
The world economic activity indicator is taken from BP (2010) and



Fig. 3. Impact of oil-specific demand shock.
Notes: Figures are median impulse responses to a 10% long-run rise in oil prices, together with the 16th and 84th percentile error bands, horizon is quarterly.
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Fig. 3 (continued).

11 This finding is rather surprising given that PVR (2009) show that, in contrast to the
oil intensity of the economy, asymmetries in labor market characteristics are crucial to
explain differences of the impact of oil supply shocks on consumer prices in individual
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PVR (2009), and is calculated as a weighted average of industrial pro-
duction of a large set of individual countries, including for instance
China and India. US real GDP, consumer prices and the nominal inter-
est rate are retrieved from respectively US Bureau of Economic Anal-
ysis (BEA), US Bureau of labor Statistics (BLS) and from the Federal
Reserve Economic Data (FRED) dataset. Data of the other individual
countries are obtained from the OECD Main Economic Indicators
(OECD MEI) database and the exchange rate data of all countries in-
cluded are the Bank for International Settlements (BIS) nominal effec-
tive exchange rate indices.

2.3. The impact of different types of oil shocks across countries

Figs. 1–3 show the estimated median impulse response functions
of the macroeconomic variables of all individual countries to the
three types of oil shocks for the 1986Q1–2010Q4 sample period, to-
gether with the 16th and 84th percentile error bands.10 The estimat-
ed responses have been accumulated and are shown in levels in the
figures. Each oil shock has been normalized to a 10% long-run in-
crease in the nominal price of oil. To facilitate comparisons, Table 1
also contains the median responses for output and consumer prices
at relevant horizons for all countries.
10 The impulse responses of oil production and oil prices are shown in Fig. 5 (Section 3
of the paper), when we discuss the changes in oil market dynamics over time.
Fig. 1 illustrates that the economic consequences of an oil supply
shock are very different for oil-importing and oil-exporting countries.
Consider real GDP in the first column. All net energy-importing coun-
tries (France, Italy, US, Japan and Switzerland) experience a perma-
nent fall in economic activity in the long run, except Spain and
Germany, where the long-run impact turns out to be neutral. In con-
trast, output permanently increases in Norway and Canada, two
countries that export both oil and other forms of energy. Despite
being a net oil-importing country, real GDP in Australia rises in the
long run (after a temporary decline in the short run). Australia, how-
ever, is a significant non-oil energy exporting country, which proba-
bly compensates for the negative oil price effect. Also the UK, who is
an oil-exporting but non-oil energy-importing country, experiences
only a transitory fall in economic activity. Overall, not only the role
of oil but also other forms of energy in the economy are important
to determine the dynamic effects of oil supply shocks on output.
This also seems to be the case for the inflationary consequences.11

We find an impact on consumer prices which is relatively strong for
Euro area countries. However, they only consider a set of net oil-importing countries,
while we show that differences in oil and energy import dependence do seem to mat-
ter when also oil and energy-exporting countries are included in the analysis.



13 Other structural changes in the economy that have been put forward as an expla-
nation for a reduced impact of oil shocks over time are improved monetary policy, mo-
re flexible labor markets, and changes in the importance of the automobile sector
(Blanchard and Galí, 2010). On the other hand, Lee et al. (1995) and Ferderer (1996)
argue that increased oil market volatility has led to a breakdown of the empirical rela-
tionship between oil prices and economic activity. These alternative explanations are
out of the scope of this paper, but could be explored in future research.
14 The steepening of the oil demand and supply curves can be explained by several
factors. A popular explanation of the decreased responsiveness of oil production to
price changes is the fact that oil production has been very close to full capacity since
the second half of the eighties, leaving no room to increase oil production following
oil price shifts. On the other hand, rising oil prices during the 1970s are often seen as
a trigger for a reduction in the price elasticity of oil demand afterwards since it induced
an increased use of alternative sources of energy, more energy-efficient technologies
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all energy-importing countries, except for Spain, whereas inflationary
pressures are negligible or even negative in net energy-exporting coun-
tries. These different consumer price responses are probably driven by
the response of the exchange rate. The exchange rate tends to appreciate
in oil-exporting countries, which likely limits the pass-through to infla-
tion.12 The interest rate response after oil supply shocks is generally in
accordance with the effect on inflation, i.e. only in oil-importing coun-
tries, monetary policy is significantly tightened to stabilize inflation.

The economic effects of an oil demand shock driven by global eco-
nomic activity are substantially different from the impact of exoge-
nous oil supply shocks. Fig. 2 shows that all countries experience
significant long-run inflationary effects and even a significant short-
run increase of real GDP. When we compare the magnitudes across
countries in Table 1, the temporary increase of output is similar for
all countries, irrespective of the relevance of energy products.
Although in contrast with the results after oil supply shocks, this
finding is not surprising since we consider an oil price shift that is
driven endogenously by a shift in worldwide economic activity. Ac-
cordingly, other factors are likely to determine the final effects on
economic activity and inflation, rather than the oil and energy inten-
sity of the economy. Output can rise because the country itself is in a
boom, or because it indirectly gains from trade with the rest of the
world. Also inflation differences are small between most countries.
We only observe a stronger impact in Spain and UK. Somewhat sur-
prising, output in UK and Canada declines in the long run. In all
countries, the interest rate temporarily increases.

The dynamic effects of oil-specific demand shocks are also consider-
ably different compared to the two other sources of oil price shifts, as
can be seen in Fig. 3. In most of the countries, this shock is character-
ized by a temporary fall in real GDP with the peak mostly within the
first two years after the shock. The effects on consumer prices are on
average much smaller compared to other types of oil shocks, and in
the long run only significantly positive in the US. In the oil and
energy-exporting countries, the exchange rate does not significantly
respond, in contrast to the appreciations after an oil supply shock.
Comparing cross-country differences of the magnitudes of the effects
(see Table 1) indicates that oil-importing and oil-exporting countries
react in a similar way, i.e. also after this type of oil demand shock, the
role of oil and energy in the economy seems not to matter much. Ex-
cept for the US and Italy, the interest rate response is generally in line
with the reaction of consumer prices.

In sum, the underlying source of the oil price increase is crucial to
determine the repercussions of oil shocks on the economy. In addi-
tion, the role of oil and other forms of energy, i.e. being a net
energy-importing or energy-exporting country, is only important to
understand the cross-country divergences after exogenous oil supply
shocks. These marked differences are absent for shocks at the demand
side of the global oil market. Accordingly, making cross-country com-
parisons solely based on average oil price shocks is misleading since
oil prices are determined by a combination of supply and demand dis-
turbances, with each shock affecting the economies differently. In the
end, variance decompositions show that for the period 1986–2010, oil
supply shocks contribute 40% to oil price variability, whilst the con-
temporaneous contribution of oil demand shocks driven by economic
activity and oil-specific demand shocks are respectively 40 and 20%.

3. Has the impact changed over time?

3.1. The normalization problem

The way the economy experiences oil shocks appears to have chan-
ged fundamentally over time. For the US economy, Mork (1989),
12 For instance, when we add respectively the import and GDP deflator to the Norwe-
gian VAR as an eighth variable, the import deflator considerably falls and the GDP de-
flator strongly increases after an oil supply shock, which confirms this conjecture.
Hooker (1996), Bernanke et al. (1997), Herrera and Pesavento (2007),
Mila (2009), and Blanchard and Galí (2010) find a reduced impact of
oil price shocks on real GDP and inflation in more recent periods, and
several of these studies refer to a decreased dependency on crude oil
as a possible explanation.13 However, the oil market itself has also un-
dergone substantial changes. More precisely, Krichene (2002), Ryan
and Plourde (2002), Cooper (2003) and BP (2008) find evidence of a
lower price elasticity of oil demand since the mid 1980s, whereas
Kilian (2008), Hamilton (2009) and BP (2010) find support for a declin-
ing oil supply elasticity over time.14 As demonstrated by BP (2008),
these changes in the oil market seriously complicate comparisons of
the effects of oil shocks over time. For instance, if a comparison of the
consequences of an oil supply shock is based on a similar change of
crude oil prices (e.g. a 10% rise), BP (2008) find a more muted impact
on the US economy in more recent periods, which is consistent with
the evidence in the oil literature described above. However, such a com-
parison implicitly assumes a constant price elasticity of oil demand,
which is rejected by the data. In particular, normalizing on a certain
oil price increase assumes totally different associated oil supply shifts
as the price elasticity of demand has lowered over time, i.e. large supply
shifts in the 1970s and more limited ones since the second part of the
1980s. Panel A of Fig. 4 illustrates this point graphically. For exactly
the same reason, normalizing on oil production is also misleading,
since a similar shift in oil production currently has a greater impact on
oil prices relative to earlier periods, which distorts the comparison. In-
deed, BP (2008) find much stronger effects on real GDP and consumer
prices in the US in more recent times compared to the 1970s and
early 1980s if an exogenous oil supply shock is measured as an oil pro-
duction shortfall of 1%, which contrasts with the normalization on oil
prices. Since also the oil supply curve became less elastic over time,
this problem of comparability after oil supply shocks also carries over
to shocks at the demand side of the oil market, as illustrated in panel
B of Fig. 4.

In Fig. 5, we demonstrate this normalization problem in the con-
text of our analysis. BP (2010) model time variation by estimating a
Bayesian VAR with time-varying parameters and stochastic volatility.
We reproduce their results by estimating the effects for two different
sample periods, i.e. 1971Q1–1985Q4 (henceforth ‘the seventies’) and
1986Q1–2010Q4 (henceforth ‘the nineties’). The latter period is also
the one used for the estimations in Section 2. The first two columns
of panel A show the impulse responses for respectively global oil pro-
duction and the oil price for one standard deviation shocks. A typical
unfavorable oil supply shock in the nineties is characterized by a
much smaller fall of world oil production and a greater effect on the
price of crude oil relative to the seventies. The corresponding estimat-
ed oil demand elasticity can be found in the last column of panel A,
and confirms the considerable decline over time.

To illustrate the implications for making comparisons over time,
panel B shows the impact on US real GDP for an oil supply shock mea-
sured respectively as a one standard deviation shock, an oil price
and improved energy conservation. This created a reduced scope for additional substi-
tution away from oil, which in turn implies a lower price-elasticity of oil demand. For a
more comprehensive discussion and additional explanations, we refer to BP (2008 and
2010).



Fig. 4. Oil price increase and different elasticities of oil demand and supply.
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increase of 10% and an oil production shortfall of 1%.15 An oil supply
shock that raises oil prices by 10% indeed has a smaller impact on ac-
tivity in the more recent period. However, the effects of a 1% innova-
tion in oil production are stronger in the nineties, whereas the impact
is more or less constant over time for a one standard deviation shock.

Similar difficulties emerge for both oil demand shocks. Whilst the
impact of a one standard deviation shock on oil prices did not change
a lot, the underlying innovations to oil production are much smaller
in the nineties. The corresponding lower price elasticity of oil supply
is shown in panel A of Fig. 5, whereas the distorted normalization ex-
periment for US real GDP can be found in the bottom two rows of
panel B.16

In sum, the normalization problem seriously complicates compar-
isons of the dynamic effects of oil shocks over time, as normalizing on
a specific change in oil prices or production gives misleading results,
which makes it difficult to analyze the factors that are important in
15 The results for other countries and variables are available upon request, but the
consequences are identical since all countries are subject to the same changes in the
global oil market.
16 Note that, since the impact on production in the seventies is only transitory, we
had to normalize the effects for a contemporaneous 1% decline in oil production.
understanding time-varying effects of oil shocks. In the next section,
we propose an approach to avoid this problem.

3.2. Structural changes and cross-country differences over time

In order to better understand time variation in the effects of oil
shocks, we can explore the cross-country dimension of our analysis.
Specifically, we can investigate whether a changing role of oil and en-
ergy matters for time variation by comparing the time-varying effects
of oil shocks to changes in oil and non-oil energy intensities over time.
If a reduced dependency on crude oil and other forms of energy has
resulted in a more subdued responsiveness to oil shocks, the change
over time should be larger for countries that improved their net ener-
gy position or oil intensity themost. Since all countries have been sub-
ject to the same structural changes in the oil market, comparing
relative changes between countries avoids the normalization problem.

Panel A of Table 2 lists several indicators of the country-specific
role of oil, non-oil energy and total energy for the 1970–1985 and
1986–2008 periods and the changes of these indicators over time.
Whilst all countries experienced a noticeable fall in total energy in-
tensity and an improvement in net oil and energy import depen-
dence, except for Spain, the cross-country differences are
substantial. In particular, Norway is the only country that has been a
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Fig. 5. Oil market dynamics over time and the normalisation problem for the US.
Notes: Figures are median impulse responses, together with the 16th and 84th percentile error bands, horizon is quarterly, 1971–1985: blue dotted lines, 1986–2010: full black
lines. The responses in Panel A are estimated from a VAR model that only contains oil production, the oil price and world industrial production. In Panel B, we normalized the effects
on US GDP for a 10% long-run increase in oil prices following all oil shocks, a 1% long-term increase in oil production following an oil supply shock, and a contemporaneous 1%
change in oil production following the oil demand shocks.
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net exporter of crude oil over the entire sample. Its exports of crude
oil increased to a level more than seven times as high compared to
the seventies. In addition, exports of non-oil energy are also four
times higher in the nineties. The oil and gas industry in Norway is
currently even the largest contributor to GDP. Whereas Canada and
the UK were on average oil-importing countries in the seventies,
they switched to being net-exporters since the mid-1980s. Canada
also succeeded in more than doubling its net exports of other forms
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Table 2
The role of oil and energy and impact of oil shocks over time.

Panel A: Oil and energy indicators over time

Net import of oila Net import of
non-oil energya

Net import of total energya Total energy productiona Energy intensitya

1970–
1985

1986–
2008

Change 1970–
1985

1986–
2008

Change 1970–
1985

1986–
2008

Change 1970–
1985

1986–
2008

Change 1970–
1985

1986–
2008

Change

United States 63 55 −8 −4 2 6 59 57 −2 315 197 −118 273 172 −101
Japan 122 67 −55 52 62 10 174 129 −45 23 29 6 132 106 −26
Switzerland 28 22 −6 58 47 −11 86 69 −17 36 50 14 104 96 −8
France 119 63 −56 27 27 0 146 90 −56 60 89 29 152 116 −36
Germany 113 67 −46 15 34 19 128 101 −28 144 82 −62 191 129 −62
Italy 105 62 −42 20 39 19 125 101 −23 24 20 −4 113 93 −20
Spain 92 77 −15 11 29 18 103 106 3 34 43 8 95 99 4
United Kingdom 44 −21 −65 15 11 −4 59 −10 −69 180 174 −6 157 113 −44
Canada 12 −16 −28 −57 −116 −59 −45 −132 −87 434 438 4 312 234 −78
Australia 31 7 −24 −87 −220 −133 −56 −213 −157 316 428 112 170 142 −28
Norway −96 −704 −608 −82 −331 −249 −178 −1035 −857 397 1213 816 193 138 −55

Panel B: Effects of oil shocks over time

Oil supply shock
Max impact on GDPb

Global activity shock
Max impact on GDPb

Oil-specific demand shock
Max impact on GDPb

1971–1985 1986–2010 Change 1971–1985 1986–2010 Change 1971–1985 1986–2010 Change

United States –1.24 –0.44 0.80 1.19 0.50 –0.69 –1.23 –2.24 –1.01
Japan –1.63 –0.42 1.21 0.63 0.73 0.10 –0.66 –2.00 –1.34
Switzerland –1.04 –0.27 0.77 4.13 0.19 –3.94 0.05 –0.14 –0.19
France –0.70 –0.41 0.29 4.66 0.44 –4.22 –0.44 –0.36 0.08
Germany –1.14 –0.08 1.06 1.03 0.54 –0.49 –0.71 –0.71 0.00
Italy –1.22 –0.90 0.32 1.67 0.52 –1.15 –0.73 –0.65 0.08
Spain –0.17 0.00 0.17 0.10 0.42 0.32 –1.05 –0.99 0.06
United Kingdom –1.75 –0.24 1.51 0.02 0.31 0.29 –1.37 –0.73 0.64
Canada –1.09 0.03 1.12 0.80 0.35 –0.45 –0.82 –0.66 0.16
Australia –1.37 –0.10 1.27 0.44 0.13 –0.31 –0.55 –0.42 0.13
Norway –1.23 0.13 1.36 0.47 0.17 –0.30 –0.68 –0.69 –0.01

a Averages for period based on International Energy Agency (IEA) data measured as (tonnes of oil equivalent)/GDP (million USD, PPP weighted) of respectively net imports of
crude oil, net imports of total energy excluding crude oil, net imports of total energy, total domestic energy production and total domestic energy consumption.

b Estimated maximum negative median response of GDP to oil supply shock and oil-specific demand shock and maximum positive median response of GDP to global economic
activity shock. All oil shocks are normalised to increase oil prices by 10% in the long run.
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of energy. This rise is even larger for Australia, which increased its net
export ratio from 87 tonnes per unit of GDP in the seventies to 220 in
the period covering the nineties. Even within the group of net energy-
importing countries, the changes are very different over time. France,
Germany, Italy and Japan significantly reduced their oil dependency
to almost half the level of the seventies. Part of this improvement,
however, is compensated by increased imports of other forms of en-
ergy, except for France. On the other hand, Spain, the US and Switzer-
land have hardly improved their reliance on oil imports. Noticeable is
the evolution of the US. The overall energy intensity of its economy
has been reduced the most over time. However, this reduction can
be fully attributed to a fall in domestic production. The net energy im-
port dependence of the US has actually not really changed.

With a view to evaluate whether a changed role of oil and other
forms of energy in the economy matters for the effects of oil shocks,
we compare the change in economic impact with the relative im-
provement in the net oil and energy position over time. Fig. 6 depicts
the impact on real GDP of the three types of oil shocks, normalized to
a 10% increase in oil prices, for respectively the 1970–1985 and
1986–2010 periods.17 The degree of reduced responsiveness between
both periods, calculated as the difference between the maximumme-
dian response of GDP in the seventies and the nineties to each oil
shock, are reported in Panel B of Table 2.18 Table 2 shows that the
17 Since we only compare the relative changes over time across countries, it does not
matter whether we normalize on oil prices or oil production.
18 Note that if we would consider the change in the long-run impact on economic ac-
tivity instead of the difference in the maximum effect, we would not take into account
that in several countries also the shape of the response has changed considerably. This
is clearly the case for Japan and Switzerland after an oil supply shock for example.
maximum fall in output after an oil supply shock, normalized on a
similar oil price increase, has indeed reduced over time for all coun-
tries. The degree of improvement, however, is very different. First,
consider the countries that are on average net exporters of energy
since 1986 in Panel A of Fig. 6, i.e. Norway, Canada, Australia and
the UK. Whilst the output effects after oil supply shocks were more
or less equally severe as in the net energy-importing countries in
the seventies, the effects on economic activity became insignificant
or even positive in more recent times. These net energy-exporting
countries also made considerable advances in their net oil and total
energy positions over time (see Panel A of Table 2). Second, among
the net energy-importing countries, Japan and Germany experienced
the greatest decline in the output effects of oil supply shocks. At the
same time, together with France, both countries also improved their
net imports of oil and total energy the most over time. Overall, rela-
tive improvements in the oil and energy positions could explain the
changed effects of oil supply shocks over time.19

In contrast, the role of oil and energy appears not to matter for
explaining time variation following shocks at the demand-side of
the oil market. For oil demand shock driven by fluctuations in eco-
nomic activity, this is not surprising given the (non-oil) nature of
this shock as discussed in Section 2.3. Following an oil-specific de-
mand shock, most net-energy exporting countries managed to reduce
19 Rank correlations of 0.75 and 0.49 between the change in output effects and re-
spectively the change in net energy and net oil imports over time confirm that the
time-varying effects of oil supply shocks can be related to the changes in oil and energy
dependence.



A: Effect of oil supply shock on GDP over time

B: Effect of oil demand shock driven by economic activity on GDP over time
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Fig. 6. The effects of different types of oil shocks on GDP over time.
Notes: The figures are median impulse response function to a 10% long-run increase in oil prices, together with the 16th and 84th percentile error bands, horizon is in quarters,
1971–1985: dotted blue lines, 1986–2010: full black lines.
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C: Effect of oil-specific demand shock on GDP over time
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Fig. 6 (continued).
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the negative economic effects, in contrast to some of the net-energy
importing countries (see last column of Table 2). However, also no
clear connection can be found between the reduction in oil and ener-
gy dependence and the change in real effects following this demand-
side shock. In sum, these results support the hypothesis that the oil
and non-oil energy intensities are important to explain cross-
country differences over time, but after oil supply shocks only.

4. Conclusions

In this paper, we compared the dynamic effects of several types of
oil shocks across a set of industrialized countries which are very di-
verse with respect to the role of oil and other forms of energy in
their economy. Several important insights emerge from this analysis.
First, the underlying source of the oil price shift is crucial to deter-
mine the macroeconomic consequences in each country, which is in
line with the results of Kilian (2009) and Peersman and Van Robays
(2009) for the United States and Euro area respectively. More specif-
ically, for oil demand shocks that are driven by shifts in global eco-
nomic activity, all countries experience a temporary increase of
economic activity and a significant rise in inflation. Conversely, oil-
specific demand shocks are mostly followed by a transitory decline
of output and negligible inflationary effects. The role of oil and energy
does not seem relevant for explaining cross-country differences in the
impact of both demand shocks. This role, however, is very important
to determine the economic effects of exogenous oil supply shocks. In
particular, all net oil and energy-importing countries are confronted
with a fall in economic activity and a rise of inflation. On the other
hand, the long-run impact on real GDP is insignificant or even posi-
tive in countries that are net energy-exporters. In addition, also the
impact on inflation is much more subdued, probably driven by an ap-
preciation of the exchange rate in this group of countries. As a result,
not disentangling oil price shocks based on their underlying source
could seriously bias estimations of the cross-country effects of oil
shocks.

Second, making a comparison of the dynamic effects of oil shocks
over time implicitly poses a normalization problem, since both oil de-
mand and supply have become less price elastic since the mid-1980s.
Considering the time-varying impact of a certain oil price increase, or
alternatively a specific fall in oil production, implies a bias since total-
ly different associated oil shocks are assumed. We showed that by
using the cross-country dimension and considering relative changes
over time, we can avoid this normalization problem. In particular, if
the role and share of oil and energy is important for understanding
time variation, the change in the effects should be more favorable
for countries that improved their oil and energy position the most
over time. Our results show that the degree of improvement in oil
and energy dependence is indeed important for time-variation in
the effects of oil supply shocks and for explaining the associated
cross-country differences.

Our evidence obviously does not exclude that other factors are
also relevant determinants for cross-country differences in the eco-
nomic repercussions and time-varying effects of oil shocks. Whereas
we have only analyzed the role of oil and energy, also monetary pol-
icy credibility, labor market characteristics or other structural fea-
tures could matter to explain asymmetries. The relevance of other
determinants is something which could be explored in future re-
search, in particular for the effects on inflation. A first attempt for in-
dividual Euro area countries has been made by Peersman and Van
Robays (2009).
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