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Overview
    There exists a large literature on the macroeconomic effects of oil price fluctuations. Given that crude oil is a basic input to production, the theory normally predicts that supply-side consequences of oil price hikes include a contraction in overall economic activity and inflationary pressures. In addition, aggregate demand is expected to fall in oil importing countries, and go up in oil exporting countries. Existing empirical work has by and large confirmed the results found in the theoretical literature (see Hamilton, 2008, for a recent survey of the literature on the US; and see Jiménez-Rodríguez and Sánchez, 2005, and the references therein for evidence also on economies outside the US). The first wave of empirical studies, which were carried out for the US economy, identified a linear negative link between oil prices and real activity. It was eventually found that, by the mid-1980s such linear relationship began to lose significance. The reason was that the declines in oil prices occurred over the second half of the 1980s were found to have smaller positive effects on economic activity than those predicted by linear models. The three leading non-linear approaches have been developed by Mork (1989), Lee et al. (1995), and Hamilton (1996) with the aim of re-establishing the negative relationship between increases in oil prices and real output developments.

    The present paper shares with some previous studies its focus on the impact of oil prices for a number of OECD economies. The approach to model estimation pursued here follows Jiménez-Rodríguez and Sánchez's (2005) use of the linear and three leading non-linear methods mentioned earlier.  Our analysis includes the major developed countries: US, France, Germany, Italy, and the UK - the latter being the only oil exporting country in our sample. We also study the aggregate euro area economy.

     We extend the previous literature in two ways. First, contrary to the focus in earlier studies on real output developments, we carry out a balanced evaluation of the effect of oil prices on both economic activity and inflation. We do so by means of impulse response and variance decomposition analysis. Second, our study distinguishes between two classes of periods of interest: i) periods where economies were in a recession as opposed to those in which they were expanding; and ii) periods of relatively high oil price levels. In connection with these two peridisations, we perform historical decompositions showing the contribution of oil prices to real GDP and inflation over time.

    One important feature of our analysis of oil price shocks across different business cycles is that we do not assume that the causality goes only from oil prices to macroeconomic variables (see Barsky and Kilian, 2004; Jiménez-Rodríguez and Sánchez, 2005; and Kilian, 2008). We allow oil prices to influence macroeconomic developments, and viceversa. In addition, the use of an identification strategy within a system of equations permits us to differentiate between the exogenous and the induced components of oil price behaviour. This is needed in order to assess the distinct role of oil price shocks in business cycles.

Methodology

    We start by estimating a reduced form as given by a vector autoregression model of order p, or simply, VAR(p). More specifically, this system can be written as yt=A xt + ut, where yt is a n×1 vector of endogenous variables, xt is an np×1 vector grouping all lagged terms of yt up to order p, A is an n×np rectangular matrix, and ut is the n×1 generalisation of a white noise process with variance-covariance matrix Ω. To find the suitable lag length for the VAR, we use the likelihood ratio test.

    The vector of endogenous variables used here includes the following set of variables: real GDP, real effective exchange rate (REER), real oil price, real wage, inflation, and real short- and long-term interest rates. Some variables (real GDP, REER, real oil price and real wage) are expressed in logs, while the remaining ones are simply defined in levels. Oil prices, real GDP and inflation are included since they are the main variables of interest of this study. The remaining variables in the model are added in order to capture the most important transmission channels through which oil prices may affect economic activity indirectly, in part by inducing changes in economic policies. Those channels include a variety of demand- and supply-side effects of oil prices operating via exchange rates, financial variables and the labour market.

    Our common effective sample (excluding lags) is quarterly and runs from 1970:3 to 2005:4. Regarding data on individual countries, real GDP data is from IFS for all countries but France, where data come from OECD's Main Economic Indicators (henceforth MEI); CPI from MEI; interest rates from IFS except France (from Reuters); wages from MEI; and REER (based on CPI) from MEI except the UK (from BIS). Information on the euro area comes from the "synthetic" dataset described in Fagan et al. (2005), except for the REER (from BIS). Finally, we consider two measures of real oil prices. Given that, as we shall see below, the results are broadly robust across these definitions in the present context, we will use as the baseline measure the real oil price given by the ratio of the price of an internationally traded variety of crude (UK Brent) in US dollars to the US Producer Price Index (both from IMF's International Financial Statistics - henceforth IFS). This measure has the advantage of being common, and thus very easy to compare, across countries. We also use an alternative, "national price" definition that converts that US dollar oil prices into domestic currency (relevant bilateral exchange rates from IFS) and then deflates it using the corresponding domestic CPI.

    We identify the VAR model by means of a Cholesky decomposition, which amounts to using exclusion restrictions on the contemporaneous impact of the structural shocks. More specifically, we use the following recursive ordering for the variables in the system: real GDP, real oil price, inflation, real short-term interest rate, real long-term interest rate, real wage, and REER. This ordering presupposes that real GDP growth does not contemporaneously react on impact to the rest of the variables in the system. The oil price variable is also ranked as a largely exogenous variable, having an immediate impact on wages, inflation, interest rates and the exchange rate.

Main Results

    The results of this paper show that oil shocks tend to lower real GDP growth and raise inflation in major oil importing OECD economies. Oil exporting UK behaves in a broadly similar fashion, except for a moderate expansion in real GDP within the first year after the shock. There is conclusive evidence of non-linearities that amplify the effect of oil prices on both real output and inflation. Historical decompositions reveal that oil shocks had a widespread impact on real activity and inflation during the recessions of the mid-1970s and early 1980s - a period characterised by high oil prices never before witnessed. Starting with the oil price spike of 1990-1991, the effects of oil shocks are less visible in the case of real GDP than inflation, with most major OECD economies in particular exhibiting inflationary pressures at that time and around 2000-2001.

    Among the major OECD economies under study, the more pronounced contractionary effects of an oil shock detected in the US can be partly rationalised in light of the country's higher oil intensity and the real exchange rate appreciation entailed by the disturbance. The UK, while also suffering from a real appreciation, exhibits a relatively low real GDP loss following the shock. This could be explained in terms of the country's oil producer status, its efficiency in the use of oil and the considerable flexibility of its product and labour markets. Euro area countries exhibit an intermediate position concerning real output losses from unexpected oil price hikes. These countries' high degree of structural rigidity would be expected to lead to a relatively large contractionary effect in light of the higher adjustment costs involved. However, the real exchange rate depreciation induced by the oil shock seems to help mitigate the real impact, with the exception of France beyond the first year.
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