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Abstract 

We estimate the macroeconomic performance in terms of inflation and GDP growth of 

Sweden in relations to oil price shocks, focusing on the differences across two periods, pre 

and post 2008. By using a Vector Error Correction model and linear hypothesis testing we can 

see short term and long term correlations between the nominal oil price and three dependent 

variables, GDP, CPI and GDP deflator. Our hypothesis is that the effects of oil price shocks 

are indifferent across our estimation period and this would be in line with previous literature.  

We find that the macroeconomic factors of GDP and inflation responds differently post 2008 

and by using impulse response functions (IRFs) we can see how the dependent variables 

responds to an oil price shock. They show that oil shocks have permanent effects in GDP and 

GDP deflator but transitory effects in CPI, we found short run causality for GDP and CPI but 

not for GDP deflator.   
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Introduction 

Over the last decades there has been large fluctuations on oil prices, many studies have been 

conducted exploring the impacts of oil prices on different macroeconomic factors in the 

interest to understand the oil’s effect on countries. Oil prices are believed by 

macroeconomists to be a relevant part of the economic fluctuations due to the performance of 

the industrialized economies during the crisis in the 1970’s when most of them showed high 

unemployment, high inflation and low GDP growth. During the last decades, the oil price has 

varied heavily, during most of the 2000’s prices increased steadily until a drastic fall in late 

2008 tied to the financial crisis that hit the global economy and another drop in 2014. 

Interestingly later oil price shocks have not affected countries as it did in the 70’s, economies 

of the industrialized countries have shown stable GDP growth and inflation stability even 

though the price deviations have been of the same magnitude. This raises the question of the 

importance of oil in the economy and the impact of the large price fluctuations. The seminal 

work in this literature is Bruno and Sachs (1985) who were the first to analyze the oil shocks 

of the 70’s. Blanchard and Gali (2007) studied how the effect of oil prices has changed over 

time from the 70’s to the 2000’s. Hooker (2002) studied if the oil price shocks contributed to 

the US inflation over the years. 

The purpose of our essay is to investigate if oil price shocks have influenced the 

macroeconomic factors, GDP, CPI and GDP deflator of Swedish economy since they are the 

major macroeconomic factors. We add an essay on a small open economy with newer data 

than previous studies. With reduce dependence on oil since the crisis of the 70’s, we test post 

2008 a period of large fluctuations on oil prices have had different effects from the period 

before (1995:1 - 2007:4), were oil prices were steady and rising. Our hypothesis is that the 

GDP and inflation effects of oil price shock will be the same over all our periods of interest. 

But we must keep in mind that other shocks could occur in the same periods and affect our 

result. 

First, we develop a simplified new-Keynesian model, where the imported oil (Sweden has no 

domestic oil) is used by firms in production and consumed by households. The model allows 

us to examine how the exogenous changes in oil price affects the economy. The price will 

have a direct effect on production costs and household consumption which will affect both the 
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supply side and the demand side of the economy. It will also have indirect effect on the 

exports since the price change is global and impact trade between countries. The indirect 

effects will probably have smaller impact on a country’s economic performance; these effects 

are more intuitively described in section 3, theoretical framework. As energy supply moves 

further away from fossil fuels and oil to more environmental friendly alternatives, oil price 

impact is expected to have less effect in later periods of our data. 

We estimate our predictions by using a vector error correction model (VECM) techniques and 

compare the estimates over our periods. Our impulse response functions allow us to see how 

the variables of our interest respond to an oil price shock. 

The structure of this essay is as follows. Section 1 is a historical summary of development of 

the macroeconomic factors of the Swedish economy and the oil price development. Section 2 

presents a literature review which summarizes previous studies of the topic. Section 3 and 4 

presents the theoretical and methodological frameworks of the paper. In section 5 we describe 

our data and in section 6 we present our result. Lastly, we summarize our paper and make a 

conclusion. 

1 Historical story  

Why is the oil such a big part of these measurements of a country's success? 

Oil has during the 2000 century being the most important source of energy for a country's 

industry(world bank). Figure 1 displays the oil price development from 1989 to 2017. It 

shows the quarterly prices of West Texas Intermediate (WTI), the evolution is relatively 

stable up until 2002 where a new era of takes off, defined by larger fluctuations. More 

dramatic changes, rapid increases and drastic falls are common until today. The figure shows 

the real oil price, calculated with OECD CPI, with the base 1989’s oil price and the variations 

can now be viewed as percentage change from that period. This can give us a better view of 

how large the fluctuations have been throughout the years. 



 
 

6 

 

Source: US energy information administration, own calculations to percentage change, 1989:4=100 

Table 1 lists price shocks during our data period, it presents the run up period and the quarter 

when the first difference change reaches 50%, the threshold of an increase or fall. The last 

part displays the total log change during the period from the start to the peak. The range varies 

from 8 (P1) to 13 quarters (P3). The two periods before our breakpoint are both much larger 

in percentage change than post 2008. However, this does not mean that the shocks post 2008 

is of smaller magnitude since the price levels are more than double in the later periods. P4 is 

the only period which includes a price fall.   

Table 1 

 

*Source: Own calculations, oil price - US energy information administration 
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Figure 2 

 

*Source: World Bank Data 

The world has become very dependent of oil ever since it was found and extracted. It’s used 

in production to fuel our cars, planes, and factories. As societies and industries have evolved 

over the years the demand for oil has increased. But as the societies have become aware of the 

climate effects of the oil use, namely the CO2 emissions, the attitude towards oil has changed. 

Hence, industries are continuously trying to find new techniques and replace the oil as an 

energy source. Figure 2 shows the energy from fossil fuel for Sweden, USA and the world 

from the 1960’s until today, this figure is relevant for us to be able to interpret previous result 

from other studies. As can be seen by the graph the share of fossil fuel (oil) is very different 

between Sweden (30%) and the US (80%) today and has changed since the 70’s. The share of 

fossil fuel was higher back then even in the US (90%), since the share is so low in Sweden we 

could expect that the shocks would not have great impacts. The decrease during our sample 

period is less than 10 percentage points.  

Sweden has been one of the leading countries in Europe and in the world with eco-friendly 

development and has one of the highest climate goals of all countries; this is one reason to the 

low share of oil consumption. Common with the EU goals, a reduction of CO2 emissions with 

40% by 2020 in regard to the emissions in 1990 and increase its share of renewable energy 

use to 49% by 2020 up from 20% which are the overall goals for EU (regeringen.se 2017, 

http://www.regeringen.se/sverige-i-eu/europa-2020-strategin/overgripande-mal-och-sveriges-

nationella-mal/ ). 

 

http://www.regeringen.se/sverige-i-eu/europa-2020-strategin/overgripande-mal-och-sveriges-nationella-mal/
http://www.regeringen.se/sverige-i-eu/europa-2020-strategin/overgripande-mal-och-sveriges-nationella-mal/
http://www.regeringen.se/sverige-i-eu/europa-2020-strategin/overgripande-mal-och-sveriges-nationella-mal/
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Figure 3 

 

*Source: World Bank Data, own calculations to percentage change (1989:4=100) 

Table 2  

 

*Source: Own calculations 

Figure 3 displays the energy use in Sweden during our sample period (1989 - 2016). As we 

did with the oil price change we remade the energy use to percentage change with base year 

1989. Throughout the period the energy use has been reduced with around 10% from 1989. 

This change is relatively small and it is uncertain if it affect the results.  

Table 2 displays the change in, GDP, GDP deflator and CPI over the following 8 quarters 

after the oil price reached its 50% increase or decrease date. The last period is however too 

close to the present date and has only 5 following quarters. No specific pattern can be seen 

from the table and this could enforce the hypothesis of that other shocks have coincide with 

the oil price shocks, which either strengthens the effects on the factors or dampening them. 

In our time series, there are two specific crises that occur in connections to oil price shocks 

which have caused macroeconomic fluctuations on GDP and inflation, the first happened in 

1990 in Sweden and the second was the worldwide financial crisis in 2008. These two crises 

P1 P2 P3 P4

1999;4 2004;3 2011;1 2015;3

Oil Price 50% + 50 % + 50 % + 50 % -

GDP -1,39% 10,30% 2,83% 15,00%

GDP def 8,63% 2,16% 2,04% -1,42%

CPI 3,65% 2,12% 1,71% 1,77%
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had significant impact on the Swedish economy’s performance. Large effects on 

macroeconomic factors followed, unemployment increased, GDP growth slowed down and 

the inflation increased. The oil price has gone through dramatic changes during these two 

periods as well but since the economy was affected in such high manner of other factors the 

result from those periods must be interpreted with caution. 

The second great depression that effected Sweden was the financial crisis in 2008, the crisis 

erupted in the US and spread around the world as countries are more connected. The crisis 

had its beginnings in the unregulated banking system in the US, miscalculation of risk created 

a bubble in the housing market.  When it burst the US, economy fell into a recession, in the 

Swedish economy GDP growth halted from 4 % increase to 4 % decrease (Ivashina & 

Scharfstein 2008) (Fregert & Jonung 2014, p 564-572). Increase in exports is one explanation 

to why financial crises of later periods have had such big global effects, open borders 

connected countries better with increasing trading. Thus, exports have become a larger part of 

a country's economy, only from 2010 world exports went from 18.94 trillion $ to 22.8 trillion 

$, so exportation is becoming more important, compare this to 1970 oil crisis when exports 

was 12 % of total GDP, in 2015 it had doubled to 30 %. 

Swedish exports have been increasing steadily since 1960. But a more rapid growth started 

after the Swedish crisis in early 1990’s. The only period the Swedish export decreased was 

during the financial crisis in 2008. The main Swedish export good in 2015 was refined 

petroleum (OEC). Since the export is such a big part of the Swedish GDP % it could be 

motivated that the oil price would have an impact on Swedish GDP and inflation. However, 

all oil is imported so the net export would be relatively small. 

OPEC 

Organization of the oil producing countries (OPEC) was founded in 1960 at a conference in 

Baghdad, were big oil producing countries formed a cartel to set oil prices and take control of 

it from the seven sisters (oil cartel by western oil firms), this was in form of nationalizing the 

private oil companies and to get a higher state revenue, as oil revenues was a big part of state 

income. OPEC have since its creation tried to manage oil prices in several occasions, 1970 oil 

crisis was an effect by an oil embargo on the US and in the recent oil crisis of 2014 OPEC 

tried to halt price drops by stopping production to force oil prices back up again after supply 

was increased due to overproduction (OPEC.org, 2017 http://www.opec.org/opec_web/en/ ).  

 

http://www.opec.org/opec_web/en/
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2 Literature review 

The ground work in this literature is Bruno and Sachs (1985). They were the first to in depth 

analyze the effects of the oil price shocks of the 1970’s. Their groundbreaking work on the oil 

price explosions’ effect on the major industrialized countries’ inflation and economic growth 

and they give insights on why it accelerated respectively slowed down during the 70’s. They 

also explore other shocks which might affect economic performance and the roles wage 

settings and monetary policy. 

Blanchard and Gali (2007) estimate how oil price shocks affect the macroeconomic variables, 

GDP, inflation, employment, and monetary policies. They identify four price shocks with 

similar magnitudes and examine how the effects have changed over time. They find five 

conclusive results, that oil shocks almost always occur with other crises simultaneously and 

the later shocks in 2000’s don't affect countries in the same way as the shocks’ in the 70’s did. 

They also find that oil shocks have an aftermath effect, when prices fall it takes time for 

supply to adjust and consumption to increase which affects employment positive. Changes 

regards inflation has also dropped as credibility of monetary policies increase. Lastly, they 

explain these changes as result of the decreased oil consumption in the world, which is 

substantial. 

Krugman (1986) study the effect of oil shocks on exchange rates by using three related 

models. The first is a model of real factors, imports from and exports to OPEC and elasticity 

of demand for oil. The second model concludes financial factors in short run, if OPEC runs a 

surplus an opportunity to invest occurs and where these investments are made is of high 

relevance. The last model is a forecast model where the financial factors are dependent on the 

real factors. The result gives some guidance the oil shocks affect all countries and the 

exchange rate depends on asymmetries between countries and cannot be determined 

independently. Bremond, Hache and Razafindrabe (2016) also estimate how oil prices can 

affect exchange rates. By using a time series VAR approach on the sample period 1976-2013, 

the study explores the links between the financial factors and the volatility of the oil price. 

The result is three-folded, first is an estimation of the unstable relationship between oil price 

and USD. Secondly, the depreciation of the dollar exchange rate leads to an increase in oil 

price due to global economic activity. The depreciation of the dollar stimulated the demand 
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for oil from emerging economies. Thirdly, the increasing role of other commodities markets 

will affect the oil price. 

Rotemberg and Woodford (1996) used a standard aggregative model to explain the size of the 

oil price shocks on output and real wages. They, however drops the assumption of a 

competitive market and instead consider that firms produce for an imperfect competitive 

product market. Their result shows that the model can better explain the estimated effects of 

oil shocks on output and real wages. However, they argue that the size of the effects in 70’s 

could be due to other factors and therefore difficult to explain. The stickiness of prices should 

shield the economy from shocks and by that, oil price shocks should not have large effects on 

output. They argue that an increase in firms’ markup was leading to the decreasing output 

instead of cost increase due to rising oil prices. 

Hooker (2002) investigates empirically the effects of oil price shocks on the US economy. 

Hooker tests if the oil prices changes contributed to the US inflation by using oil prices as an 

explanatory variable in a traditional Phillips curve framework, since energy prices are 

components of many Phillips curve models. The findings suggest that there is a structural 

break in the US economy and that the oil price shocks contributed to the inflation before 

1981. Although no evidence for an explanation to the fall in pass-through could be found. The 

decline in energy intensity, the deregulations of energy industries or changed monetary policy 

doesn’t seem to be factors of the decrease. In line with the works of Hooker (2002), De 

Gregorio, Landerretche and Neilson (2007) extend the calculations of the pass-through of oil 

prices shocks to inflation. The result is in line with Hooker (2002) and possible explanations 

to the decrease in pass-through over the last decades are examined. Conclusively, the decrease 

is due to the reduced effects of changes of exchange rate on inflation and the decline in oil 

intensity, but some part of the declined pass-through is still unexplained (De Gregorio, 

Landerretche and Neilson, 2007). 

Lienert (1981) uses a INTERLINK model of the world economy to test short-term 

macroeconomic effect (real GDP, consumer prices and current balance) of the increased 

OPEC oil price in 1979 on four Nordic countries, Denmark, Finland, Norway, and Sweden. 

The hypothetical result of Lienert (1981) suggests that all countries experienced an output loss 

although Finland’s is sufficiently smaller since their trade was redistributed to Russia. The 

other three countries were more dependent on the OPEC trade and experienced a larger Real 

GDP loss, the aggregated loss was around 3 % for all four countries and the consumer prices 

increased by 11 %. 
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3 Theoretical frameworks 

New Keynesian model (AD-AS) 

In a Keynesian model there are some assumptions that should be explained, in a medium run 

model potential GDP and real GDP are the same, employment is at maximal (optimal) level. 

The economy is working in its optimal so GDP is equal to the potential GDP. Wages are 

flexible and technology is constant. Equation 1 is a simple equation of the GDP 

        

where Y=total production, C= consumption by people, G= government expenditure, 

I=investments X= exports, IM= imports where (X-IM) =NX is the net export. Consumptions 

is a function of C0, the consumption that exist even if GDP is zero, (unchanged consumption) 

the disposable income Yd times MPC (the marginal propensity to consume) equals the 

consumption which is dictated by income (equation 2). 

 

Consumption 

Households’ consumption behavior can be explained with nominal interest rates, CPI inflation 

and the MPC, with lower interest rates and higher inflation will have the effect of increasing 

consumption. This is because of if interest rates are low, there is less willingness to save (less 

marginal propensity to save (MPS)) and high inflation increases consumption since goods will 

be more expensive tomorrow than today. The other aspect is labor supply, it determines the 

income for the household, for optimal condition wages and the rate of substitution between 

leisure and consumption must be equal, otherwise it can't be in an optimal level of hours 

worked in the country and potential GDP is not equal to GDP (Gottfries. Nils, 

Macroeconomics p110-120). 

Simplified, consumption could be divided into domestic produced goods and imported oil. 

Equation (3) gives where Ct is total consumption, Cdt is the consumption of domestic 

produced goods and Cit is consumption of imported oil. X is used to account for the 

importation effect. If imports of oil increase the consumption of domestic produced goods 
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will decrease. If we then have an oil shock that increases oil prices this will decrease 

importation of oil from the country, instead domestic produced goods will increase as the 

demand for those goods have increased. It's a simple substitution effect, if one goods price 

increase, consumption of the opposite good will increase in a simple two goods economy. 

 

Production 

Firms behave by cost minimization function and the need to operate in the condition where 

max cost minimization meets max production. The output of the firms will decrease if oil 

prices rise, increase in cost leads to less production as the it changes the level of substitution. 

There are three major possibilities for firms following an oil shock (1) lower consumption 

wage, (2) lower employment, (3) lower mark-up, profits fall with higher real wages as 

workers get a bigger share of profits (Gottfries. Nils Macroeconomics p53-61). Blanchard and 

Gali (2007) discuss the impact of oil shocks on firm behavior with short run assumption 

wages and prices are flexible, in this condition markup is unchanged and so is unemployment, 

so what takes the full force of the shock is on consumption wage, as the other two outcomes 

are zero in the short run perspective. 

 

Oil is a very important resource in our economy, it’s one of the major contributors for energy 

and used by firms in production. Equation 4 describes the production where Qt is gross 

output, Bt is an exogenous technology parameter, Lt is labor, it is imported oil quantity for 

production where t stands for time.    

Net exports   

Imports and exports are dependent on the domestic and foreign exchange rate. A shock of 

increased oil price would make the import more expensive. A smaller quantity would be 

imported, making the imported oil more expensive for firms and households. The more 

expensive production would in time after the prices adjust make the domestic produced goods 

more expensive. This would lead to lower foreign interest in domestic goods and export 

decrease. If domestic production is expensive it would be likely that imports of other goods 
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would increase to meet the demand. As the net export is heavily affected by monetary policies 

the effects of exogenous price shocks are hard to measure. Global GDP and foreign markets 

are also well connected to the net export making it even more difficult to measure how an oil 

price shock would have an indirect effect on the domestic GDP.  

However, the effects on the Swedish net exports would be relatively small. This is the case 

since all the demanded oil in Sweden is imported and the largest Swedish export was refined 

petroleum. Making an oil price shock which would affect both imports and exports cancel 

each other out to some degree. Measuring this would be too complicated for this essay. 

Inflation 

The exogenous effect of oil shocks on inflation is closely correlated with how GDP reacts, 

GDP is the main driver for increased income to the country and the consumers. Positive 

exogenous effect on GDP increases the money circulation within the country thus raising the 

demand and supply of money and inflation will rise consequently. Negative exogenous effect 

on GDP has the opposite effect, income lowers and the demand for money is down as is the 

supply of it thus reducing inflation. Splitting inflation in more direct measurement there are 

two major forms of calculating it, CPI or GDP deflator both used in this essay. Exogenous 

effects on CPI will have direct consequences, price increases in everyday product like oil 

that's consumed from different sources will increase CPI. The GDP deflator will instead have 

the long term effects of an exogenous impact, because of GDPs tendency to implement 

present changes long after the shock. This means that oil shocks might have more long term 

effects on GDP deflator than they might have on CPI.  

As described by Mork and Hall (1980) an oil price shock will affect the economy in two 

ways. The first is lowering the growth path of the economy due to the increased price which 

will increase the scarcity of energy and the other, creating a temporary loss due to slow 

adjustments of other prices. These two will affect the macroeconomic factors of financial 

interactions, investments, and consumption differently which are connected to the GDP 

growth of a country. The way it affects investments is making it more expensive and it will be 

affected mainly through the slow adjustment of prices. The increased energy price will reduce 

the labor demand which will lower wage rate. But due to the slow adjustments of prices the 

wage will be too high for the new equilibrium and employment will fall which will decrease 

production even more under the new growth path. Consumption will be affected primarily 

through the first way; the overall lower productivity of the economy will decrease output 
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which will increase the prices of products. Combined with lower employment and after the 

wages have adjusted the overall consumption will decrease. In the financial aspect, since the 

price level has increased and the money supply is unchanged it could be viewed as a decrease 

of the real money supply. This increased interest rates will again lower the investments (Mork 

& Hall, 1980). A shock of increased prices will therefore theoretically lower the GDP or slow 

down the growth at least and a drastic fall in the oil price will speed up the growth. 

Another theoretical standpoint is in line with the works of Hooker (2002) and (De Gregorio, 

Landerretche and Neilson, 2007). The effects of the later oil price shocks will be smaller than 

the earlier. However, during our time period the share of oil and the energy consumption has 

been relatively the same and therefore the effects are expected to be the same. 

4 Methodological frameworks 

For a descriptive overlook of the variables see appendix 12. Time periods for our test is pre-

period, 1995 Q1 to 2007Q4 and post-period, 2008Q1 to 2016Q4. 

For use of confidence level, to dictate if a value is significant and can be interpreted we go for 

the standard 95 % confidence level. Meaning that the probability value should be less than .05 

(95% confidence interval) to be statistically significant. 

All the observations are quarterly data, we redesigned the values of nominal oil price, GDP, 

GDP deflator and CPI to first difference with the base period of the last quarter in 1989 equal 

to 100. In this way, we can see the percentage change from one period to the next. For all our 

test and results we have used the first difference of the variables with the base year of 1989. 

We want to capture oil price changes that are above a 50 % drop or increase so we created a 

model to show periods of interest, as we want to highlight large changes in the market and 

eliminate random changes. We observed several periods where oil price changes have been 

large, in our data from 1990-2016, there are four large periods of the same magnitude, P1-P4 

(Table 1). These are the specific time periods we will focus on, since they have a substantial 

change in oil prices. What is clearly visible with a graph (Figure 1), is that oil prices had an 

era of prices increase running almost from 1990-2008, from 2008 and forward the oil price 

tend to fluctuate a lot more. We have divided our test into two periods one before 2008 (pre) 

and the other after 2008 (post). These two periods were chosen as the represent different 

trends, oil prices before 2008 were relative stable and growing, while after 2008 the trend 

were substituted for a period with more uncertainty and higher fluctuation. However, due to 
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the financial crisis that occurred in Sweden in the early 90’s we have chosen to start from 

1995. The breakpoint was chosen due to it gives us a division between the trends. 

We have constructed tables and graphs to easier see if we can find any initial connections 

between the variables of interest oil prices changes, inflation, and GDP. It's hard to present 

any direct correlations, later real oil prices was calculated using OECD CPI but there were 

limited differences and we can conclude that oil prices have not been influenced greatly by 

inflation. The variables can be seen in appendix 12, our own calculations are a remake of the 

original data to percentage change with a base (100) from the last quarter in 1989. 

VECM estimation  

The methodology of our estimations follows what’s recommended by (Enders. W, Applied 

Econometrics), and (Gujarati. D, Porter. D, Basic Econometrics). All our estimations and 

regression and how we have later interpreted the different results are all based on these books. 

Economic time series data for macroeconomic variables demand several aspects to occur to 

produce a model that will yield significant results. In an ordinary least square (OLS) the 

condition of the data is that it must be covariance stationary, which means that the auto 

covariance is unchanged throughout the time period, the problem with time series data is that 

it's not covariance stationary in the first degree, instead the lagged value of the variable ex 

Nominal Oil t-1 is stationary. The first difference of the variable is stationary or its integrated 

order at level one. Which means that it’s cointegrated at one lagged value behind? Yt is not 

stationary but its first difference is, Yt-1 is stationary and so is Et.  This is an example of a 

single model integrated model where t is time and p is the number of lags included.    

 

For most of economic test there are several variables that impact the independent variable, 

this is the case with our model, to estimate it we need to use a multiple variable regression, in 

our study we used the VAR model (vector autoregressive model).  

 

Rewritten for VECM  
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Figure 4 Variables with base year 1989 = 100 

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 

From figure 4 its evidence that our variables GDP, CPI and GDP deflator have the tendency 

to include trends and integrated at some degree. The trends that we observe are constant so in 

our models we will go by that trend is constant in the Johansen test and VECM. Usual test for 

stationarity is a Dickey Fuller test, it will tell us if our variables are stationary which it 

shouldn't as Yt is not stationary but the first difference Yt-1 is stationary. See appendix 4, here 

variables show non-stationarity but in appendix 5 where they are in first difference they show 

stationarity, this is desirable for the Johansen test and later VECM.  

From theory we know that Oil prices are close related to GDP for the large economies, we 

also know that Sweden is dependent on global GDP, so we may see some correlation between 

oil prices and Swedish GDP and inflation (CPI, GDP deflator) since Oil prices are coexisted 

with global GDP. 

Equation 8 – Estimations for Vector error correction model
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To select optimal lags, we went by the HQIC (Hannan-Quinn criterion), firstly a schwert 

criterion test indicated that max lags= 12. We combined all our variables and what the HQIC 

recommended was 4 lags, while AIC test suggested 11 lags, as limited data is an issue we 

don't want to eliminate too many observations, we chose to include four lags later in our 

VECM-model, since this was recommended by HQIC. For our testing period 1995 to 2016, 

suggested optimal lags with AIC/HQIC was 11 lags, with limited data for our testing period 

such a high level of lags included in the model gives us no results, for each lag added 

observations diminishes as we go further back in time to explain the current value. We 

therefore used the lags suggested by the initial HQIC test with all variables included (Oil, 

CPI, GDP deflator, GDP) period 1989Q4-2016Q4, as 4 lags are reasonable to avoid removing 

too many observations and it is recommended by HQIC.  

The Johansen test for cointegration goes as follows, if the log likelihood of the unrestricted 

model with cointegration equations is significantly significant from zero from the unrestricted 

model without cointegration equations then we can reject the null hypothesis of no 

cointegration. If cointegration is found with our variables, we can assume that they have long 

run association ship that these variables follow each other. The test also reveals how many 

cointegrated equations the model has, see pre period appendix 6 and post appendix 7. Both 

shows cointegration, in the pre period its shows one order of integration which it should, 

however in the post period it shows four order of integration, this might be of a lower number 

of observations in the post period. Therefore, we assumed that the whole model has one order 

of integration. Since our variables are non-stationary but when in first difference they show 

stationarity and our model gives us cointegration we can run the VECM to. These equations 

below are fitted in our VECM, the variable of interest for our study is ρ (rho) (nominal Oil 

prices) as we are interested how it might have changed during our two periods and to reduce 

autocorrelation other dependent variables were implemented.  

For testing our hypothesis if oil price changes have different impacts, we estimate the periods 

pre and post in our VECM, how GDP and inflation affects Oil prices are not part of this essay, 

as either Swedish GDP or inflation won't affect global price of oil.  

In our initial stages of testing we encountered autocorrelation with our estimates in VECM, 

we assumed that it most likely was due to the early data in our time series, mostly from 1990-

1995. This period was heavily influenced by a great Swedish recession and since it influenced 

GDP and inflation with other exogenous shocks who are uncorrelated with oil prices, we 

assumed that it was cause with our autocorrelation. Reducing the period from 1990-2016 to 
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1995-2016, removed the autocorrelation we had in our earlier models. To test for 

autocorrelation we used Lagrange multiplier test for autocorrelation results for both pre and 

post VECM’s see appendix 8 and 10, we cannot reject null hypothesis instead we accept null 

hypothesis of no autocorrelation at lagged order.      

The results from the VECM will tell if any lagged values of the independent variable are 

correlated with the dependent variable and how it will affect them, it will also tell us if our 

equations show long run causality and short run causality. The VECM results from short term 

causality are only given for each lag of the independent variable on the dependent. To test if 

the independent variable has short run causality or short-term effect on the dependent variable 

in question, a linear hypothesis test is conducted to test for short term effect of Nominal Oil 

prices on GDP, CPI and GDP deflator.  The coefficients might not be good to analyze as there 

are many other independent variables that affects both GDP and inflation, this problem might 

give biased estimates.  

IRF 

After clarifying that our VECM is acceptable the option for impulse response functions(IRF) 

is available, these functions give us the opportunity to interpret the effects of an Oil shock to 

our macroeconomic factors. In usual stationarity VAR without cointegration all impulse 

responses die over time since they have same mean and autocovariance over time. VARs 

which are cointegrated of degree one, does not revert to same mean over time, implying that 

oil shocks might be interpreted. There are two different outcomes of shocks either transitory 

which means that the shock dies out over time, implying no real effect. Permanent shocks do 

not die out over time, they implement constant changes over time from an exogenous shock. 

As we are only interested in the specific impact of oil on macro factors we have used 

orthogonalized IRFs(OIRF) who singles out the specific shocks instead of the cumulative 

responses.     

5 Data 

Oil prices have been taken from US energy information admission is a US government 

website that supplies independent data. In choice of oil to examine we use West Texas 

intermediate Cushing Oklahoma, which is a good option since a lot of other oil products are 

priced after the WTI Cushing Oklahoma, the US produced crude oil, we used spot prices in 

quarterly dividend though the year with average prices in respective quarter. This data set has 

been used in other studies as well. 
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Information about energy usage and GDP are taken from the World Bank which is a merger 

of 5 bigger organizations, where the goal is to spread information, collect data and help 

developing countries especially with collection of data to further help them with studies. We 

collected nominal GDP percent change, nominal values of GDP, energy supply of countries, 

with focus on fossil fuel and total consumption of energy. To convert GDP to real GDP 

change we used the OECD CPI to eliminate inflation changes. Nominal GDP and GDP 

expressed in 2015 domestic currency was downloaded from the World Bank as well, from 

these we calculated GDP deflator.     

OECD is a large organization were 3 countries combine information and data to the public to 

further spread information and help countries make the best policy changes. CPI indexes and 

values come from OECD, the base year in that data was 2008, but to be better use for our time 

we change the base year to 1989. 

All our original data is register data and comes from high reliable sources. We therefore don’t 

have any reasons to believe that our data is unusable. Appendix 12 displays a descriptive 

summary of our data. Our own calculations are based on the original data that we collected 

from our sources. 

6 Result 

For each estimation, we include all variables in the VECM (GDP, GDP deflator, CPI and Oil), 

as they showed cointegration on our Johansen test. The only variable we are interested in is 

Nominal Oil prices effect on the different independent variables GDP, GDP deflator and CPI 

in the two periods of interest. Our theory is that despite increasing fluctuations on oil prices 

post 2008, there still shouldn't be any changes to Swedish GDP and inflation between our 

periods pre (1995 Q1 to 2007 Q4) and post (2008 Q1 to 2016 Q4), the OIRFs are also in this 

period as they are based on VECM. The variable of interest is Rho (nominal oil prices) on the 

different independent variables. We know our dependent variables are effected by multiple 

economic factors, thus we don’t want to relay to heavily on the size of the estimation, instead 

we focus if short and long term causality exist. All our variables are in percentage changes, so 

the results should be interpreted such as one percent increase in X give percentage increase in 

Y. For the OIRFs its one increase in standard deviation in the impulse variable and response is 

in percentage change.  
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Estimations: 

Table 3 Results from Pre period VECM 

 

*Source: US energy information administration, SCB, World bank and Own calculations 

Pre period 

From table 3 we can analyze the test of our VECM in the pre period, what is clear is that there 

no clear short run causality between our dependent variables and the independent variable of 

interest Nominal Oil. From our linear hypothesis test the result is the same see Figure 5a-5c, 

null hypothesis is that independent variable is significantly different from zero on dependent 

variable. As is observed we cannot accept null hypothesis in the results from our test, this 

indicates that there is no short run causality between oil prices and Swedish GDP and 

inflation. For the full results from the VECM see appendix 8, interestingly we can't see any 

long term causality either since the first cell 1 of each dependent variables is the identification 

for long run causality, if it’s the error correction term(coefficient) is negative and significant 

there is long run causality. We cannot find any error correction terms that fulfilled these 

conditions so we cannot find any long run causality between our estimations in the pre period. 
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*Source: US energy information administration, SCB and own calculations 

 

*Source: SCB, US energy information administrations and own calculations 

 

*Source: US energy information administration, World bank and own calculations 

Post period  
Results from time period 2008-2016, show a higher rate of relationship and causality in our 

tests. We can find significant short run causality between Nominal Oil prices on GDP and CPI 

in specific lags and in our linear hypothesis test, see table 4 and figure 6a-6c for results. For 

both GDP and CPI we find short run causality to the first lagged value of Nominal Oil prices. 

There seems to be a clear relationship between Oil prices on GDP and CPI, for GDP deflator 

we can't find any significant results. This tells us that there are short run effects running from 

Nominal Oil prices on GDP and CPI but not on GDP deflator. For full VECM results see 

appendix 10, for long run causality we check the error correction term again (coefficient for 

cell 1) on each dependent variable GDP, CPI and GDP deflator. As for the pre period we 

Figure 5a 

Nominal Oil price on GDP

 

Figure 5b 

Nominal Oil price on GDP deflator  

 

Figure 5c 

Nominal Oil price on CPI 
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cannot find long run causality in post period for our dependent variables GDP, CPI, but for 

GDP deflator there is long run causality for our equation including all independent 

variables.     

 

 

*Source: US energy information administration, SCB, World bank and Own calculations 

 

*Source: US energy information administration, SCB and Own calculations 

 

Table 4 Results VECM post period 

Figure 6a 

Nominal Oil price on GDP   
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*Source: US energy information administration, SCB and Own calculations 

 

*Source: US energy information administration, World bank and Own calculations 

OIRF 

For our impulse response function, we chose a 12-period time line which is equal to three 

years, why such a long period is preferred is because we want to see the full effect of an Oil 

price shock on GDP and inflation. As we have included GDP deflator in our model this 

require us to use longer time periods as it is a representation of long term inflation. See figure 

6a-6c for OIRFs results, what we can see that there are clear effects of Oil shock on GDP, CPI 

and GDP deflator, what is interesting is that in our post period (2008-2016) the effects seem 

to be greater in terms of response for CPI, GDP and GDPdeflator. The graphs are very similar 

in how they are responding to an Oil shock but significantly greater for post periods. From 6a 

there is a strong transitory effect, where the shock from Oil is dying out over time, for 6b, 6c 

there is instead strong permanent effects of an Oil shock to GDP and GDP deflator, this is 

implying that it does not die out over time, here the Oil shocks creates permanent changes.     

 

 

 

 

Figure 6b 

Nominal Oil price on GDP deflator  

  

 
Figure 6c 

Nominal Oil price on CPI 
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Vec 1= 1995 Q1- 2007 Q4 

Vec 2= 2008 Q1- 2016 Q4 

Figure 6a 

 

*Source: US energy information administration, World bank and Own calculations 

 

Figure 6b 

 

*Source: US energy information administration, SCB and Own calculations 
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Figure 6c 

 

*Source: US energy information administration, SCB and Own calculations 

 

Table 2 Significant values from VECM, 

 

*Source: US energy information administration, World bank, SCB and Own calculations 
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7 Discussion 

One initial thought was that the decline in oil share as energy source would influence our 

result. But during the relative short time period from 1995 until 2016 the share of oil have not 

changed to such large extent. Likewise, the overall energy consumption is also about the same 

as at the start of our estimation period. Out of this and in relations to other studies the effects 

of the oil price changes would not affect the Swedish economy. Surprisingly we find some 

short-term effects in the post 2008 period. However, this result should be interpreted with 

caution, as other studies have pointed out that oil price shocks often occur in connection to 

other shocks. These other possible shocks have we not identified. 

From our results in VECM we can see a clear distinction between our two periods of interest, 

for pre-period testing we find no correlations between our dependent variables and Nominal 

Oil prices, we do not find significant long term causality either, this is to be expected from 

previous studies as Blanchard & Gali (2007) who also find weaker relationships between oil 

prices, GDP and inflation in periods after the 70‘s oil crisis. For Sweden which is one of the 

leading nations in green energy consumption it would be surprising if we find strong 

correlation or causality implying that oil prices have had big impacts on Swedish economy. 

From theory, we can say that a price shock to a good like oil that's consumed both by 

consumers and companies should in theory give some effects. From formula 3, we know that 

increase in an imported good (oil) will have in theory the effect of increased domestic 

production due to the substitution effect. For firms, they might respond with lower wages as 

cost are increased, but more likely they will experience lower profits, due to the sticky prices 

theory firms are restrictive in their options, however we find none of these effects have had 

implementations on GDP or inflation. This is most likely because of the low share of oil and 

the fact that oil prices have been relatively stable, although they have been increasing in large 

percent they still don't fluctuate greatly.   

For tests in post period (2008-2016) there is evidence of a relationship between oil prices 

GDP and CPI, this might be because of the larger fluctuations of prices that are evident 

between 2008-2016. Such large fluctuations have led to some effects even though oil 

consumption and usage as energy source have been roughly the same throughout the period. 

This is more in line with theory which says that oil shocks should lead to effects for GDP and 

since CPI includes oil as a good it’s not strange that there is causality between the two. We 

can see from Figure 6b that an oil shock leads to permanent GPD changes, these permanent 
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changes overtime lead to permanent changes in GDP deflator, figure 6c. This is also expected, 

changes in GDP will in time affect GDP deflator since it is simply difference between 

nominal and current values. Figure 6a says that oil shocks to CPI are not permanent, instead it 

is transitory, which can be expected as the price consumers are paying are more stable over 

time, which could be due to firms set prices with lower mark-up. The effect of sticky prices 

forces firms to keep prices at the same level even if cost are increasing, this to avoid reduction 

of quantity as consumers are elastic. In our VECM there seems to be no causality between Oil 

prices and GDP deflator, we believe it's because of the few level of lags included in our 

model, four quarter data is not enough for the GDP deflator to be affected by changes to GDP, 

it need longer time periods, viewable also in Figure 6c. Our results are expected since Oil is 

less dependent by industrialized countries it no longer affects macroeconomic terms, for our 

test that are implying causality they are difficult to analyze. The time period after the financial 

crisis it's hard to differentiate the effects oil prices have had on Swedish GDP from effects of 

global recession, which are more likely leading to that we find causality, as Blanchard and 

Gali (2007) and several other studies have showed, oil prices and GDP for OECD are 

connected and usually coexist, this might explain why we find correlation in our post period 

and not in pre period, since the post period is influenced by global recession.           

Another explanation to our causality may come from increasing trade between countries GDP, 

evidence in Sweden see appendix 2, exports has grown exponentially from 76 billion to 266 

billion constant USD, this clear increase lead us to believe that export have a bigger part of 

GDP. Sweden has during our time set gone from a negative net export balance to a constant 

over exporter with high net exports, see appendix 2. The effect of increasing trade as a part of 

GDP might be reason for why we find correlation between oil and GDP. This is not 

conclusive, to find significant results and more precise estimations further study is 

required.              
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8 Conclusion 

The purpose of this essay was to see if the oil price shocks had any effects or pass-through on 

the Swedish economy. Possible effects on inflation and GDP was examined by using VECM 

and OIRF’s. in our test, we experienced some difficulties with autocorrelation, cointegration 

and too few observations, especially to estimate the post financial crisis period, this since 

macroeconomics effects usually take time to show due to their magnitude. 

According to theory there are three possibilities of an oil shock to firms, lower wage 

consumption, a lower markup or higher unemployment. Oil price shocks should affect 

imports and exports or consumption, with higher prices on foreign goods (oil) which makes 

domestic products are relatively cheaper. Since oil is used greatly by firms, a cost increase 

would result in lower wages or lower employment. These effects however, are hard to 

measure and are too complicated for this essay.  

We find that the oil price has short run effects on Swedish GDP and CPI post 2008. This 

result was surprising due that we found no short run effect between 1995-2008 which is 

consistent with results from other recent research. This is most likely to the decrease in oil 

dependency. One explanations to our results may be the increased trade. Sweden is dependent 

on the large economies and as the world is still dependent on oil, the price fluctuations may 

affect Sweden this way. 

To see the real effects of the post-period a study like this must be conducted after a few years 

due to the slow changes in macroeconomic factors. This essay is probably too close to the 

recent oil price shocks. As how complex an essay like this could be we had to limit our self to 

more general effects of the oil price shocks, to see if we could find any correlations or 

causality. A more complex study is needed to see in which way the economy is affected, 

direct effects on production and consumption or indirect effects of the net export and how 

these affect GDP and inflation. To fully estimate the affects one would have to model the 

change over time. This could be of interest as oil consumption has a down going trend, where 

green alternatives are more popular and more important for the world economy. Sweden is 

evidence of that low oil share is possible and if oil shocks still have large effects or has 

diminished as an important macroeconomic factor is important understand. 
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APPENDIX 

Appendix 1 

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 

 

Appendix 2 

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 
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Appendix 3 Selection of lags 

Done for the full period 1989q4-2016q4 with all variables ddOil, ddGDP, ddGDPdef 
and ddCPI.   
  

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 
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Appendix 4 Dickey fuller test for non-stationary pre Johansen test 

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 

 

Augmented dickey fuller test for unit root Obs = 89 

NominelOilprice Coef. Std. Err. t P>t [95% Conf. Interval]

L1. -.0525544 .0335628 -1.57 0.121 -.1193093 .0142006

LD. .3028098 .1094392 2.77 0.007 .0851395 .5204801

L2D. -.2716638 .114762 -2.37 0.020 -.4999208 -.0434069

L3D. .0084568 .1148933 0.07 0.942 -.2200614 .236975

L4D. -.033078 .1114366 -0.30 0.767 -.2547209 .1885648

CPIchange

L1. -.0026573 .0063288 -0.42 0.676 -.0152452 .0099305

LD. .1182201 .1050172 1.13 0.264 -.0906548 .327095

L2D. .3050954 .1012668 3.01 0.003 .1036799 .506511

L3D. -.2766924 .1012597 -2.73 0.008 -.4780937 -.075291

L4D. .2868197 .1046911 2.74 0.008 .0785934 .495046

GDP

L1. -.006498 .0120935 -0.54 0.592 -.0305515 .0175554

LD. -.2163696 .0719823 -3.01 0.004 -.3595396 -.0731996

L2D. -.1669826 .0726669 -2.30 0.024 -.3115142 -.0224511

L3D. -.2037483 .0720215 -2.83 0.006 -.3469961 -.0605005

L4D. .7716653 .0719502 10.72 0.000 .6285592 .9147714

GDPdeflator

L1. -.0032152 .0062388 -0.52 0.607 -.0155958 .0091655

LD. -.2575551 .0675602 -3.81 0.000 -.3916262 -.1234841

L2D. -.2813917 .0666378 -4.22 0.000 -.4136323 -.1491511

L3D. -.2752557 .0675307 -4.08 0.000 -.4092682 -.1412431

L4D. .6976536 .0678028 10.29 0.000 .5631011 .8322061
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Appendix 5 Dickey fuller test stationary pre Johansen test  

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 
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 Appendix 6 Pre period Johansen test, 1995Q1-2007Q4 

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 
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Appendix 7 Post period Johansen test, 2008Q1-2016Q4 

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 
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Appendix 8 VECM for pre period, 1995Q1-2007Q4 
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*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 

 

  

Appendix 9 Lagrange multiplier test for autocorrelation for pre period   
  

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 
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Appendix 10 VECM for post period, 2008Q1-2016Q4 
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*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 

 

 

 

 

Appendix 11 Lagrange multiplier test for autocorrelation post period   

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 
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Appendix 12 Descriptive statistics 
 

 

*Source: US energy information administration, SCB, Own calculations in to percentage changes and from nominal and 

constant to GDP deflator. 

 

Quarters = Time period 1989:4 - 2016:4 

Oilprices = Oil prices, West Texas intermediate Cushing Oklahoma, US energy information 

admission. 

CPI = Swedish CPI 

GDPnominal = Nominal Swedish GDP 

GDPconstant = Swedish GDP constant prices 2015 

Import = Swedish imports 

Exports = Swedish exports 

  

Own calculations 

NOil = Percentage change nominal oil prices, 1989=100 

ROil = Percentage change real oil prices, 1989=100 

GDPdeflator = Calculated with GDPnominal, GDPconstant 

netexport = Swedish net export, calculated with imports and exports 

dd- variables = first differences of each variable. 


