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Oil Price Shocks and the Swiss Economy:
A Causal Investigation

Erdal Atukeren”
Swiss Institute for Business Cycle Research (KOF / ETH Ziirich)

This paper investigates the causal linkages between oil price increases and economic ac-
tivity in Switzerland. The results from Granger-causality tests indicate that oil price
shocks lead to a deterioration in the general macroeconomic environment. However,
imports shrink more than the decline in exports, i.e., net exports increase, which reduces
the overall negative effect on GDP. Furthermore, shocks to the U.S. dollar price of oil
are found to contain more information than the shocks measured in Swiss francs — possi-
bly reflecting the effects of increased uncertainty or a negative world economic environ-
ment associated with sharp increases in oil prices.

Keywords: oil price shocks, open economy macroeconomics, Granger-causality
JEL-Codes: Q43,C22

1 Introduction

The relationship between oil prices and economic activity received in-
creased attention by academic economists as well as the general public
since the 1973-1974 oil crises. The empirical observation that oil price in-
creases preceded most of the recessions in the USA (e.g., HAMILTON
1983) led to an increasing number of studies elaborating on the effects of
changes in oil prices on economic activity. Nevertheless, the number of
studies investigating the effects of oil price shocks on small open industri-
al economies without oil resources has been rather small. This paper at-
tempts to provide a perspective towards filling this gap by undertaking a
detailed examination of the effects of oil price shocks on the Swiss eco-
nomy. In doing so, we first review some of the theoretical issues in the
economics of oil prices in Section 2 of this paper. In Section 3, we examine
the existence (or lack thereof) of Granger-causal relationships between
two measures of oil price shocks and a large number of Swiss macroeco-
nomic variables. Section 4 concludes.

*  Earlicr work on the topic of this paper was presented at the Swiss National Bank and at the ECO-
MOD (International Conference on Policy Modelling) 2003 meetings in Istanbul. I would like to
thank, without implicating, the participants of these sessions for their useful comments. Also, the views
expressed in this paper are solely the author’s and do not necessarily reflect those of KOF/ETH
Ziirich.
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2 A Review of Theoretical Issues!
2.1 Transmission Mechanisms

In a neoclassical production function framework, where energy enters as
a factor of production, an oil price shock constitutes a supply-side shock.
Hence, firms in an economy respond to an increase in oil prices by reduc-
ing the use oil or oil products. Thus, ceteris paribus, output declines. Given
the same level of capital and labour, it indeed appears as if there is a de-
cline in productivity — a fact generally observed after oil price shocks.
Furthermore, an increase in the oil price leads to an increase in the gen-
eral price level (at least contemporaneously).This reduces the money sup-
ply in real terms if the Central Bank does not increase the nominal mon-
ey supply. The reason for the Central Bank not to increase the money
supply could be that it is sticking to a price stability rule or the shock is
perceived to be only temporary. The short-term result is an increase in the
real interest rate. If the shock persists and the monetary authority contin-
ues not to accommodate the shock, then interest rates might move further
up and depress aggregate demand (see PIERCE and ENZLER 1974).
Furthermore, a war (e.g., the Gulf war of 1991 or the War on Iraq in 2003)
or concerns about the future security of oil supply routes (as experienced
in 2004/2005) may be the cause of the oil price shock, possibly leading to
a decline in consumer confidence and depressing the investment environ-
ment. In such cases, an oil price shock may also bring about a negative de-
mand-side shock. The size of the decline in GDP and the accompanying
increase in unemployment may be higher if there are wage rigidities.
However, the monetary authority may counteract this by accommodative
policy to keep the nominal GDP at least unchanged.

For a small open economy without oil resources, the effects of the oil price
shock on the foreign trade sector provide an additional important chan-
nel of transmission. First, an oil price shock leads to some transfer of in-
come from non-oil producing countries to oil producing countries. The
net effect on global demand is, however, likely to be negative since the in-
crease in the demand for imports due to higher incomes in the oil-export-
ing countries normally would not make up for the reduction in total de-
mand in (industrialised) oil-importing countries. Hence, the reduced pur-
chasing power in their main export markets (non-oil producing industrial

1 More comprehensive and detailed reviews of the literature and the critical issues can be found in
BROWN and YUCEL (2002), HAMILTON (2003), and JONES, LEIBY and PAIK (2004), among others.
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countries) leads to a decline in the exports for a small open economy
without oil resources. Nevertheless, since a significant part of total de-
mand is satisfied by imports in a small open economy, imports will also
shrink as a reaction to an increase in import prices as well as the reduc-
tion in domestic demand components. If the shrinkage in imports is more
than the decline in exports, the country ends up with an increase in its net
exports. As a result, the net effect of the oil price shock on real GDP may
be found to be only small. In such a case, examining how the individual
components of GDP react to the shock rather than evaluating just the to-
tal impact on real GDP growth becomes more important for understand-
ing the oil — macroeconomy relationship. For example, the response of in-
vestment in machinery and equipment to oil price shocks is an important
issue since it can affect the economy’s long-term growth path — a point
which deserves further attention.

2.2 Some current issues in the oil prices — macroeconomy literature

As noted by HAMILTON (1983), oil price increases precede most reces-
sions, but large decreases in oil prices are generally not followed by
booms in economic activity. This observation brings into one’s mind the
question of whether the effects of oil price changes on the economy are
asymmetric. TATOM (1988), MORK (1989, 1994), and HamiLTON (1988,
1996) discuss this possible asymmetry and provide some evidence for it.
HaMiILTON (1988) argues that decreases and increases in oil prices affect
the economy in a similar way, but adjusting to changing prices is costly:
the net effect being about zero in the former case and negative in the lat-
ter. Other explanations for the asymmetry are the role of the monetary
authority, the adverse effects of uncertainty on the investment environ-
ment (FEDERER 1996), an embedded energy-output ratio in the capital
stock (ATKESON and KEHOE 1999), and an asymmetric response of re-
fined petroleum products’ prices (especially gasoline) to changing crude
oil prices (BACON 1991; HUNTINGTON 1998).

Furthermore, it is observed that oil price shocks of the late 1990s and car-
ly 2000s had less measured effects on the economy than those of the
1970s and early 1980s. In addition, only a weak pass-through from oil
prices to core inflation is found (e.g., HUNT, ISARD and LAXTON 2001). In
general, a number of facts, such as a decline in the ratio of energy con-
sumption to GDP and the existence of a strong economic expansion in
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the late 1990s, support a weaker relationship between oil price increases
and economic performance.

Challenging the view that the relationship between oil prices and the eco-
nomy is weakening, HAMILTON (2003) argues that the observed weaken-
ing of the relationship between oil price changes and economic activity
since the mid-1980s could be due to the existence of both positive (in-
creases) and negative (decreases) oil price shocks during this period.
HAMILTON, then, demonstrates that when there are both positive and neg-
ative oil price shocks, price changes that do not represent shocks, and those
price changes which occur only as corrections after a positive or negative
shock, the overall impact of oil price changes on macroeconomic perfor-
mance might be statistically found to be weak. To correct for this bias,
HAMILTON (1996, 2003) uses a filter and introduces the ‘net oil price’ con-
cept. Accordingly, a positive oil price shock is said to occur if the current
oil price is above the maximum of the oil price in the preceding 12
months. Using this measure, HAMILTON (2003) shows that the relationship
between oil prices and macroeconomic performance indeed has not
weakened since the mid-1980s.

3 Oil Prices and the Swiss Economy: An Investigation of
Granger-Causality

3.1 Methodology

In this section, we carry out an empirical investigation of the effects of
shock increases in oil prices on the Swiss economy. In doing so, we con-
fine ourselves to the framework of Granger-causality tests.* According to
GRANGER (1969), if the inclusion of past (lagged) values of a (weakly)
stationary variable X still significantly contributes to the explanation of
another (weakly) stationary variable Y in a regression of Y on its own
past values and all other relevant information, then X is said to ‘cause’ Y.
In what follows, we use the bivariate version of Granger’s causality test,
where X is a variable representing positive oil price shocks and Y is a
macroeconomic variable, such as real GDP. The aim is to find out whether

2 In the rest of this paper, the terms “positive oil price shock™ or simply “oil price shock™ arc mecant as
the price of a barrel of oil at a given quarter being higher than the highest price in the preceding four
quarters. This definition is in line with HAMILTON (1996, 2003).

3 See also CuNaDO and PEREZ DE GARCIA (2003) for an investigation of long-term relationships and
Granger-causality between oil price shocks and macroeconomic performance (industrial production
and inflation) for a number of European countries. Switzerland is not included in their sample.
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oil price shocks ‘cause’ or explain significantly (in Granger’s sense) other
macroeconomic variables in Switzerland. The bivariate framework may
sound restrictive at first, but it is justified in view of Hs1A0’s (1982) theo-
rem that for a variable X to be a ‘direct cause’ of another variable Y, X
must cause Y in all settings: bi- and multivariate. Furthermore, according
to Hsiao (1982), a stationary stochastic variable X should Granger-cause
a distinct stochastic stationary variable Y also in a bivariate setting even if
X is only an indirect cause of Y (e.g., via a linking variable Z) in the ab-
sence of the linking variable. Therefore, the finding of ‘X causes Y’ in a
bivariate setting is a necessary condition for X to be a direct or indirect
cause of Y.*

There exist, however, a number of methodological problems in testing for
Granger-causality. The main problem is how to choose the (optimal) num-
ber of lags for X and Y in the regression. We address this problem by fol-
lowing Hs1a0’s (1979, 1982) approach and using a statistical model selec-
tion criterion, namely SCHWARZ’s (1978) Bayesian Information Criterion
(SBIC). The SBIC is less concerned with whether a true model exits or
not, and rather searches for the most probable model. The formula is:
SBIC = (ESS/T)*T® D _where ESS is the error sum of squares from esti-
mation of the model in question, T is the sample size, and k is the number
of estimated parameters in the model. Our choice is also supported by
MiLLs and PRASAD’s (1992) comparison of the performance of various
statistical model selection criteria by means of Monte-Carlo studies (that
is, when the true model is known). They suggest (pp. 221-222) that the
SBIC criterion “... should probably be the first choice of applied re-
searchers.”

We also follow PENM and TERRELL (1984) and KANG (1989) to extend the
use of BIC to specify subset autoregressions and subset transfer func-
tions. The ‘subset’ approach allows for the suppression of insignificant
lags between lag 1 and the maximum lag M, where M is chosen a priori
(M>1), and leads to more efficient estimates. The exact methodology of
testing for Granger-causality with a subset- and transfer-function-based
approach is as follows. First, we fit the best univariate autoregressive spe-
cification for each macro variable by using the SBIC. The resulting SBIC

4 Therc could be another variable, Z, which causes both X and Y. The omission of Z may lead to the de-
tection of Granger-causality between X and Y, when there is indeed no direct or indirect relationship.
Whether such a case can be established between the oil price shocks defined in HAMILTON's sense and
the Swiss macroeconomic variables examined in this paper is an interesting question. Also, note that
even if the specification is extended into a multivariate framework, the omitted common cause prob-
lem might still remain. Therefore. we qualify our causal findings as prima facie.
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values represent the best (strongest) case for non-causality. Second, we
introduce the lagged values of the oil price variables on the best specifica-
tions for the macro variables. The maximum lag-length allowed both in
the (first-stage) univariate specifications and in the (second-stage) trans-
fer functions was eight quarters. That is, we constrain ourselves rather to
the short-term, but still allow for enough passage of time for some dy-
namics to take place. If the best specification from the subset transfer
function produces a lower SBIC value than the respective univariate spe-
cification, this leads to the conclusion that the oil price shock variable
‘Granger-causes’ the macro variable in question. The flexible subset auto-
regression/transfer function framework coupled with the use of a Bayes-
ian model selection criterion is rather new in the oil price — macroeco-
nomy literature although it is common in other contexts.

3.2 Data Description

Swiss macroeconomic (quarterly) data used in the analysis was taken
from the databases of the Swiss Institute for Business Cycle Research
(Konjunkturforschungsstelle [KOF], ETH Ziirich) and cover the period
from 1980q1 to 2003g4.” The list of macroeconomic variables included in
the analysis and their corresponding abbreviations are given in the
Appendix. Both the U.S. dollar and the Swiss franc price of the quarterly
average values of a barrel of crude oil (Brent) are taken as the oil price
series in our study. The former is deflated by the OECD price index and
the latter by the GDP deflator for Switzerland (both at constant 2000
prices) to obtain the oil prices in real terms. Figure I shows the resulting
series.

5 Itis important to note that Switzerland changed its system of national accounts (SNA) from the 1968
standard to the SNA 1993 (or, the European SNA 1995) at the end of 2003. Swiss macroeconomic data
for the components of GDP based on the new SNA 1993 were initially available only from 1990 on-
wards. The data between 1980 and 1989 may be subject to further revisions, especially at quarterly fre-
quency. The data set used in this paper is available from the author upon request.
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Figure 1 The Price of a Barrel of Brent Crude Oil in U.S. Dollars and
Swiss Francs
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Source:  Figure by the author.

The motivation for taking the price of a barrel of oil both in international
(U.S. dollar) and in local currency terms (Swiss francs) is as follows. On
the one hand, denoting the oil price in Swiss francs includes an exchange
rate effect. This amounts to evaluating the combined effects of oil price
and exchange rate changes on the economy. A period of strong or appre-
ciating exchange rates may smooth the increases in the U.S. dollar price of
oil in terms of the domestic currency. In the opposite case, a sharp depre-
ciation of the domestic currency makes also the oil more expensive in lo-
cal currency terms — showing up as an oil price shock when there is per-
haps no change in the U.S. dollar price of oil. Nevertheless, the price of a
barrel of oil in local currency terms is probably what matters for the resi-
dents of the country. Furthermore, for exporting sectors using oil as an
input, the price of oil in local currency terms may be of prime importance.
On the other hand, the shocks to the oil prices in U.S. dollars also send
signals to the markets, producers, and consumers as ‘news’. Hence, they
may set expectations which, in turn, lead to the postponement or cancel-
lation of investment projects or consumption decisions. These effects
might be underestimated if only the local currency price of oil is taken in-
to account. Thus, we conduct our analysis by using the oil price data ex-
pressed in both U.S. dollars and Swiss francs.
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Based on the real oil price data shown in Figure 1, we use HAMILTON’s
(1996, 2003) ‘net oil price (HNOP)’ concept to identify and quantify the
oil price shocks. Since we have quarterly data, we define a positive oil price
shock as occurring only if the price of oil at a given quarter is higher than
the highest oil price in the preceding four quarters. We calculate the mag-
nitude of such a shock in percentage change terms as follows:

(POIL, — max(POIL, ;, POIL,, POIL 3, POIL,,))/POIL*100, if HNOP, > 0
(1) HNOP, =
0, otherwise

Figures 2A and 2B show the HNOP calculated for the real oil price series
in U.S. dollars (HNOP_USD) and Swiss francs (HNOP_SFR), respec-
tively.

Figure 2A Shocks to the U.S. Dollar Price of Oil (HNOP_USD)
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Source:  Figure by the author.
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Figure 2B Shocks to the Swiss Franc Price of Oil (HNOP_SFR)
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Source:  Figure by the author.

A comparison of Figure 2A and 2B illustrates that there are some differ-
ences in the existence and the magnitude of oil price shocks calculated by
using the U.S. dollar and Swiss franc oil price series. In the 1980s, for ex-
ample, the real oil price series calculated in Swiss francs show more
‘shocks’ than the U.S. dollar-based series. As shown in Figure 3, the depre-
ciation of the Swiss franc led to an increase also in oil prices for domestic
consumers and producers in Switzerland. While this is not an internation-
al oil price shock as such, it is a factor to be reckoned with since it still re-
presents a shock increase in the domestic currency price of an imported
factor of production. Domestic relative prices may also change depending
on differences in oil intensity and energy efficiency across sectors, among
other factors. Looking at Figure I again, it can be seen that the U.S. dollar
price of oil was generally on the decline between 1981 and mid-1987 (i.e.,
no shocks in HAMILTON’s sense in Figure 2A) while the Swiss franc price
of oil showed more volatility — with four shock increases in oil prices as
seen in Figure 2B. On the other hand, a stronger Swiss franc (see Figure
3) appears to have smoothed the magnitude of some of the shocks to the
U.S. dollar price of oil, especially in 1991 and 2003.
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Figure 3 Swiss Franc / U.S. Dollar Exchange Rate
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3.3 Empirical Results

In order to test for Granger-causality from the net oil price shock variab-
les to the macroeconomic variables listed in the Appendix, we first tested
whether the HNOP_USD and HNOP_SFR variables are stationary or
not. This was done by using the augmented Dickey-Fuller and Phillips-
Perron tests. Both variables were found to be stationary. Thus, we also in-
duced stationarity on the macroeconomic variables listed in the Appendix
by using their quarter-over-quarter growth rates in testing for Granger-
causality.® The methodology explained in Section 2 was used in carrying
out the Granger-causality tests. Table I shows the best subset autoregres-
sions of the Swiss macroeconomic variables and their subset transfer
functions in the face of oil price shocks. The latter is then interpreted to
draw inferences on Granger-causality.

6  Short-term and long-term interest rates and the unemployment rate arc in quarter-over-quarter first
differences. The level series is used in the analysis for the net exports of goods (exports — imports).
The Phillips-Perron (1988) test statistic for the null hypothesis of a unit root in the levels of the net ex-
ports variable is —4.10 (model with constant and trend term), where the 1% and 5% critical values are -
4.07 and -3.46, respectively. That is, the unit root hypothesis is rejected.
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Table 1 Tests of Granger-Causality from Oil Price Shocks to
Macroeconomic Performance in Switzerland

Univariate HNOP_USD HNOP_SFR

SBIC (lags) | SBIC (lags) Sign SBIC (lags) Sign
GDP —7.0639 (1,8) | -7.0673 (8) (=)* | -7.0673 ® |
DOMDEM | —6.4654 (3) | -6.4797 (8) (=)* | -6.5051 ®| O
IFIX —4.1695 (3) | —4.2061 (6) =) | 4.1617 ® | )
ICBUS —3.8544 (4) | -3.8354 (1) (-) | -3.8327 8| =
IME -3.1013 (1,3) | =3.1192 (6) (=) | -3.1123 @ e
EXCI —4.4599 (5) | —4.5037 (8) (-)* | —4.5223 ® | O
EXCNI —4.4526 (5) | —4.5255 (8) (-)* | 45078 (4,8)| (-)*
IMC —4.3644 (38) | —4.3852 (7) (-)* | —4.4183 )
NETEXC |15.7774 (1,2,3,4) | 15.7189 (6) (+)* | 15.7745 @ @)
PGDP —7.3053 (3.6) | =7.2900 (2 (+) | —7.2647 @
PCORE |-7.9715 (4,8) | =7.9638 (8) (=) | -7.9576 @)
SRATE 2.1179 (1,4) 21202 (8) ) 2.1148 M @
LRATE 0.3853 (1,5) 0.3882 (8) ) 0.4000 @)
STOCKM | -2.1529 (1) | —2.1546 (8) (=)* | -2.1500 )| =)
LTOT -7.6891 (2,58) | -7.7302 (8) e | =z @ BF
LTOTFT |-7.7823 (1,2,4,8) | —7.8226 (8) (=) | —7.7580 e
URATE  |-2.2909 (1,5) | —2.3005 (7) (+)* | -2.3037 @1 )
WAGE -9.9203 (1,3,5,6) | —9.9115 (1) (+)* | -9.9137 M
LPROD  |-7.0082 (8) | -6.9743 (8) (=) | -7.0583 (8| ()"
YBBU —4.7937 (4) | —4.7996 (7) (=) | —4.8150 @G

Note:  The univariate SBIC stands for the SCHWARZ’s (1978) Bayesian Informa-
tion criterion value obtained under the lag specification given in the paren-
theses. The SBIC values reported for the specifications with oil price var-
iables (HNOP_USD and HNOP_SFR) are those obtained from the trans-
fer function specification given in the parentheses. The values in Table I
can be read as follows: in the case of GDP, for example, the inclusion of
HNOP_USD into the above specification with lag 8 produces a lower
SBIC value (-7.0673) than the univariate specification of GDP (SBIC =
—7.0639). This leads us to the conclusion that HNOP_USD Granger-causes
GDP. The signs of the estimated coefficients on HNOP variables are indi-
cated in the columns next to the SBIC values. A star sign (*) indicates that
HNOP Granger-causes the variable in question.

Source: Table by the author.

The results presented in Table 1 suggest that oil price shocks, defined in
HAMILTON’s (1996, 2003) sense, have negative real macroeconomic effects
in Switzerland. This result is robust to whether the oil price is expressed
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in U.S. dollars or in Swiss francs. Looking at the components of GDP, both
HNOP_USD and HNOP_SFR were found to negatively Granger-cause
domestic demand and investment in machinery and equipment. The nega-
tive effects of oil price shocks on investment in machinery and equipment
may have the longer-term consequence of adversely affecting the eco-
nomy’s potential output. Lower economic growth and purchasing power
in Switzerland’s export markets are also found to be depressing the ex-
ports of goods. So far, these effects combine to create a decline in GDP.
However, the economy responds to this environment with lower import
demand. Qil price shocks were indeed found to negatively Granger-cause
imports of goods. Given that there is a shrinkage in both exports and im-
ports of goods, we also tested for Granger-causality from HNOP_USD
and HNOP_SFR to net exports of goods. The result is a positive Granger-
causality, which is in line with the open economy considerations discussed
in Section 1. Thus, there is some evidence that imports might be shrinking
more than the decline in exports and producing an increase in net exports
in response to an oil price shock. Similar to an automatic stabiliser, this
should be smoothing a possibly larger decline in GDP.

At this point, given the importance of the effects of oil price shocks on
the net exports variable, a statistical digression to examine the details of
the tests for Granger-causality from the oil price shock variables (HNOP_
USD and HNOP_SFR) to the net exports of commodities (NETEXC)
variable is in order.” As seen in Table I, the best subset autoregression of
the NETEXC contains the first four lags and produces a Schwarz BIC
value of 15.7774. The introduction of HNOP_USD , (i.e., the sixth lag of
HNOP_USD) improves over this specification, yielding a SBIC value of
15.7189. That is, HNOP_USD Granger-causes NETEXC. The estimated
coefficient on the HNOP_USD variable is +31.36 with a t-statistic of 3.08,
which is significant at 1%. Similarly, for HNOP_SFR, the SBIC is lower
(15.7745) when the seventh lag is included and the estimated coefficient is
+22.07 with a t-statistic of 2.13 (significant at 3.6% level).® Nevertheless,
one may question the subset transfer function methodology since the cho-
sen optimal specifications have often picked only one lag. The following
example illustrates that this is not necessarily the case. For example, an
alternative (second best) model with the first, sixth and the seventh lags
of the HNOP_USD produced a SBIC value of 15.7742, which is lower

~

I would like to thank a referee for this suggestion.

8  The presence of the causal relationship from the HNOP variables to the NETEXC variable remains
robust under alternative model selection criteria, such as the Akaike information criterion (AIC).
Detailed results are available upon request.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




Oil Price Shocks and the Swiss Economy: A Casual Investigation 163

than the best univariate specification for NETEXC. That is, Granger-cau-
sality from HNOP_USD to NETEXC is again confirmed. The estimated
coefficients and their significance levels are as follows: +12.86 (20.5%),
+22.64 (5.8%), +19.10 (12.8%). Clearly, the first and the seventh lags are
not significant at conventional levels, but they still contribute to the ex-
planation of NETEXC (the associated t-statistics are greater than 1). In a
general case, when more than one lag is included in the specification, the
question is whether they are jointly significant. One possibility, as dis-
cussed in STURM and DE HAAN (1998), is that the estimated coefficients
might be significant on their own but the overall effect may not be signifi-
cant if they carry opposite signs and cancel out. In the case of HNOP_
USD, all estimated coefficients are positive, therefore there is no ambigu-
ity for the sign of the overall effect. In addition, the Wald test for their
joint significance yields a value of 11.46, which is significant at 1%. For
HNOP_SFR, the specification from which Granger-causality is inferred
was found to be unique. Hence, there is again no ambiguity on the sign
and the significance of the estimated coefficient. In sum, we have seen
that the transfer function approach chooses the best specification, but
there may also be a second best alternative that leads to similar qualita-
tive inferences. The advantage of using a subset transfer function ap-
proach in the context of Granger-causality tests is that the specification
chosen by the best transfer function specification is the most parsimo-
nious and the strongest representation of the case for (non-)causality be-
tween the two variables.

After this digression that clarifies some methodological issues and con-
firms the result that shock increases in oil prices have led to an increase in
Swiss net exports of goods (with some time lag), we return to the discus-
sion of the causal findings presented in Table I. Despite a smoothing ef-
fect from an increase in net exports, the overall net effect on GDP still
turns out to be negative: both HNOP_USD and HNOP_SFR negatively
Granger-cause GDP growth. This macroeconomic environment also re-
flects itself into the labour market with an increase in unemployment and
a decrease in employment. Our results also indicate business profits to be
negatively Granger-caused by an oil price shock. The same result applies
for the stock market, as well. Lower profits, a bleak domestic and interna-
tional outlook, and unresolved uncertainties lead to a decline in the stock
market index.

On the monetary side, we have a rather mixed picture. Neither HNOP_
USD nor HNOP_SFR were found to Granger-cause the GDP deflator.
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Furthermore, they do not Granger-cause the core consumer price index.
That is, the inflationary effects of oil price shocks can be said to take place
contemporaneously, and they do not create long-term inflationary pres-
sures. As such, HNOP_USD and HNOP_SFR do not Granger-cause the
long-term interest rates. However, we detect positive Granger-causality
from HNOP_SFR to short-term interest rates. In this case, since we may
also be looking at the depreciation of the Swiss franc, the increase in the
short-term interest rates might be reflecting some monetary policy re-
sponse.

One may expect wages to decline in view of lower real economic activity.
This appears, however, not to be the case. HNOP_SFR, for example, is
found not to Granger-cause (nominal) wages. HNOP_USD, on the other
hand, was found to positively Granger-cause (nominal) wages. Given that
neither HNOP_USD nor HNOP_SFR were found to cause an increase in
prices, our findings do not indicate a negative impact of oil price shocks
on real wages in Switzerland.

Finally, a comparison of the differences between the macroeconomic con-
sequences (in terms of Granger-causality) of the real oil price shocks de-
fined in U.S. dollars and Swiss francs illustrate the role of uncertainty as-
sociated with shocks to the U.S. dollar price of a barrel of crude oil. For
instance, only the HNOP_USD negatively Granger-causes fixed capital
investments and stock market performance, both of which are sensitive to
risks and uncertainties in the investment environment. As a result,
HNOP_USD also (Granger-)causes a decline in full-time equivalent em-
ployment.

4 Conclusions

In this paper, we investigated the causal relationships between oil price
shocks and Swiss macroeconomic performance by means of bivariate
Granger-causality tests in conjunction with subset autoregressions/trans-
fer function methodology and Schwarz’s BIC. According to our findings,
significant increases in oil prices lead to a decline in Swiss real GDP and
depress the general macroeconomic environment. More importantly, in-
vestment in machinery is found to be negatively Granger-caused by oil
price shocks — which may restrict long-term growth potential as well. This
point needs further investigation.
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The overall effect on GDP, however, appears to be reduced by the reac-
tion of the foreign trade sector to oil price shocks. Net imports were
found to be positively Granger-caused by oil price shocks. That is, imports
decrease more than the decrease in exports — thus smoothing a potential-
ly larger decline in GDP. These points illustrate the importance of evalu-
ating the effects of oil price shocks in an open economy context over a
large set of macro variables rather than measuring just what the total ef-
fect on GDP is.

By conducting our analyses both in terms of the U.S. dollar and the Swiss
franc price of oil, we have also found that their overall macroeconomic
effects are largely similar. However, shocks to the U.S. dollar price of oil
possibly have more information content (such as reflecting increased un-
certainty or a negative world economic environment), and they have ad-
ditional negative effects especially on risk and uncertainty sensitive varia-
bles, such as fixed capital investments and the stock market.

How should the findings of this paper be interpreted in view of the large
oil price increases experienced in 2003, 2004, and 2005? Since our results
are causal inferences, one must conclude that oil price increases must have
played some role in depressing the economic activity — especially in 2003
when real GDP contracted by 0.4 percent. However, it should be kept in
mind that the Swiss economy was already losing steam before the large
increases in oil prices took place. For example, after registering a peak of
3.6 percent increase in 2000, the real GDP growth rates were 1.0 percent
in 2001 and 0.3 percent in 2002. In general, an economy has more flexibil-
ity and shock absorbing capacity during an expansion than in a contrac-
tion. Thus, oil price shocks are likely to be more detrimental to economic
activity in a slow down phase of the business cycle than in an expansion-
ary phase. In this context, further increases in oil prices that have taken
place in 2004 and 2005 coincided with a period of picking up in economic
activity in Switzerland (with a real GDP growth rate of 1.6 percent in
2004 and a similar expectation for 2005). In addition, the Swiss franc ap-
preciated against the U.S. dollar. Hence, the real economic cost of the
shocks i 2004 and 2005 might be lessened by the business cycle’s positive
phase and a stronger exchange rate. However, the course of the monetary
policy, further exchange rate developments, and especially the effects of
oil price shocks on the economies of Switzerland’s main export markets
will co-determine the final outcome.
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Appendix: List of variables included in the empirical analysis

Real Macroeconomic Variables

Real GDP (GDP),

Domestic demand (DOMDEM),

Construction investment in industry and business facilities (ICBUS),
Fixed investments (IFIX),

Investments in machinery and equipment (IME),

Total goods exports to industrialised countries (EXCI),

Goods exports to non-industrial countries (EXCNI),

Total goods imports (IMC),

Net exports of goods (NETEXC = EXCI + EXCNI - IMC).

Price Variables

GDP Deflator (PGDP),

Consumer price index (CPI),

Core consumer price index (CPICORE).

Labour Market Variables

Total full-time equivalent employment (LTOTV),
Unemployment (URATE),

Total wage income (WAGE),

Labour productivity (LPROD).

Monetary and Financial Variables
Short-term interest rates (SRATE),
Long-term interest rate (LRATE),
Stock market index (STOCKM),
Business profits (YBBU).
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