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Executive Summary 
 

Inspired by the striking fall in the Norwegian krone, which has coincided with the oil price’s tumble 

since June of last year, this thesis will investigate the impact of oil on the Norwegian currency. The 

aim of the paper is to give an understanding of how dependent the Norwegian economy and 

currency are on the country’s petroleum sector. Relevant subjects like the possibility of Dutch 

disease and the role of the country’s sovereign wealth fund in the Norwegian economy will also be 

looked into. However, the main research question of the thesis is: “How does the oil price affect the 

Norwegian krone?” 

 

The thesis presents relevant history of the Norwegian economy from the time of oil discovery in 

1969 to the present date in order to reveal the country’s financial state as well as its dependence on 

oil. It is found that the oil sector is the country’s largest and most important industry, constituting 

over half of Norway’s exports, which makes the country largely dependent on the price of oil, and 

thus the forces shaping the oil market. Furthermore, the government and central bank’s measures to 

improve the economy and the country’s terms of trade are described. This part also involves the 

functions of the Norwegian sovereign wealth fund in the economy. With the purpose of 

understanding which forces shape the price of oil, the world’s largest producers, exporters and 

importers of oil are listed.  

 

Graphical evidence is provided to show the co-movements between the Norwegian currency and the 

price of Brent crude oil. Although the sovereign wealth fund was established to diminish this 

dependence, events in the economic history of Norway are often found to coincide with fluctuations 

in the oil price, as the development in the real exchange rate of the krone closely co-moves with the 

price of oil through the 16-year observation period. This also seemed true for other currencies of oil 

exporting countries. Currencies of net oil importing countries presented ambiguous results. 

 

By thoroughly investigating the development of a number of exchange rates through graphical 

evidence and OLS-regression models, the thesis finds that oil price has had a larger impact on 

several currencies including the Norwegian krone after the financial crisis in 2008/2009. For oil 
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exporting countries’ currencies, the oil price increasing has mostly led to an appreciation against 

foreign currencies.  

 

Through use of theory and extensive historical research the thesis concludes that the Norwegian 

terms of trade will improve when the price of oil is low. However, as the country and the krone are 

quite dependent on oil, a lower oil price can have severe consequences for the Norwegian economy 

if the price of oil stays low over a longer period of time than we have seen so far. Nevertheless, the 

Government Pension Fund - Global should be capable of securing the Norwegian economy against 

a crash due to a prolonged situation of a low oil price, and is considered to be the main reason for 

the lack of evidence of Dutch disease in Norwegian economy to date. 
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1. Introduction 
 

The Norwegian currency reached historical lows measured against other currencies in December 

2014 and continued to fall the following month. These lows were not even observed during the last 

recession, and the krone’s tumble has therefore been front-page news for many months. This 

coincides with a steep fall in the price of oil. From June of 2014 to January 2015, the oil price fell 

with almost 60 %. An overproduction of oil, mainly caused by recent extensive shale oil production 

in the US combined with OPEC’s decision not to intervene, has led to an overflow of oil in the 

market. Many believe that oil prices will remain low, and that the levels we have seen the last 6 

years never will be observed again. 

 

As fluctuations in one have often coincided with changes in the other, it is of interest to see how the 

oil price and the value of the Norwegian krone have developed through the years to be try to foresee 

what will happen with the krone and thus the Norwegian economy in the following period. How the 

oil and currency markets co-move is important for policy makers and investors, as it has great 

implications for policy design and investment management. The fascinating history and current 

events of the two have led to the research question of this thesis: How Does the Oil Price Affect the 

Norwegian krone? 
 
In order to answer this question, earlier studies and findings on the topic will be accounted for, in 

addition to public reports concerning the relationship between the two variables (Chapter 2). 

Chapter 3 will explain key concepts and theory dealing with exchange rates. Furthermore, the 

Norwegian economy’s history and present situation is presented together with policies and rules 

affecting it in Chapter 4. This chapter will also include a presentation of the different countries and 

the forces influencing the oil market. Lastly this chapter will explain the much discussed topic 

called “Dutch Disease” and its connection to exchange rates. Chapter 5 will include an investigative 

presentation of the fluctuations in the oil price since 1970, as well as graphical evidence of co-

movement between the oil price and the Norwegian krone showing the development of the two 

variables through the 16 years between 1999 and 2015. The co-movement between the krone and 

two additional variables, the interest rate differential and inflation differential with foreign 

countries, will also be analysed in this chapter. The results of the co-movement of the krone and the 

price of oil will be compared to that of other currencies as well, both of net importers and net 
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exporters of petroleum. An empirical study is then performed based on the same three independent 

variables as chosen in Chapter 5 (Chapter 6).  The regression is also performed for a seven-year and 

a one-year period in the search of a possible stronger impact. Furthermore four other currencies will 

be analysed in the same way, in order to see whether what applies to the Norwegian exchange rate 

also applies for others’. Several topics relating to the relationship between the oil price and the 

Norwegian krone is then discussed (Chapter 7), before the thesis reaches a final conclusion 

(Chapter 8). 

 

Although the empirical studies presented in the thesis are based on acknowledged studies and basic 

theory, they are oversimplified in order to exclude excessive noise and to increase the reader’s 

understanding. With the purpose of answering the research question of this thesis, what is especially 

interesting is of course the impact of the oil price (if any) on changes in the Norwegian exchange 

rate. Several variables are thus left out of the analyses in order to highlight the factors with the 

hypothesised highest explanation power. Some are also left out due to difficulties obtaining the 

right data, for instance net exports, differentials in economic growth rates with the surrounding 

world, and international financial turbulence.  

 

The thesis only uses historical data from the last sixteen years (1999 to 2015). It is understood that 

this perhaps will exclude important data and events, but this is necessary to measure the currencies 

up against a stable currency such as the euro. Also, this period contains very important up- and 

downturns in the economy, which will generate a simple understanding of what happens with the 

Norwegian krone and other currencies when the oil price is fluctuating.  

 

Also absent in this thesis is the direction of causality and forecasting future events and fluctuations, 

as other researchers have focused heavily on both. Additionally it is quite obvious that the 

Norwegian krone cannot be a significant factor (if a factor at all) in changes in the oil price. 

 

The US dollar is often used as a measure when dealing with exchange rates. However, as the oil 

price is always denoted in US dollars, and as the dollar has been appreciating vastly against other 

currencies during the last year, it is likely to be afflicted with so many other influences than the 

ones that are relevant to this thesis. Thus comparing the currencies in this thesis to the dollar could 
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introduce a bias. Additionally this currency has been meticulously studied numerous times before. 

The US dollar has therefore been left out of the analysis. 

 

The analysis of the krone’s development has not been tested for robustness against other oil price 

benchmarks, such as WTI and Dubai/Oman, as the developments of the different oil prices are very 

similar. The Brent crude oil price is thus considered a sufficient variable when leading this type of 

analysis. 

 

The thesis will be based strictly on secondary sources, and does not include information from any 

self-conducted interviews, as this is a paper comparing theory and earlier studies with actual events.   
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2. Literature Review 
 

2.1 Investigations into the Exchange Rates in General 

In 1980, Paul R. Krugman introduced a theoretical study to find correlations between the oil price 

and exchange rates. The model is based on the balance of payments as one of the main factors for 

the correlation between oil prices and US dollar. Krugman (1980) modelled a world consisting of 

only three countries, OPEC, the United States and Germany, which all operate with one exchange 

ratio (USD and German Mark). Krugman makes it clear that several important variables have been 

omitted from his theoretical model, i.e. that a change in the oil price will alter the demand for oil, 

and that market expectations of exchange rate leads to speculation in the exchange rate. In the 

model, the US and Germany are oil-importing countries (countries I) and OPEC is an oil exporting 

country (country X). If the oil price increases, there will be a transfer from countries I to country X. 

The exchange rate effect of this income transfer depends on whether country X chooses to allocate 

its revenues to spending or portfolio investments. If the revenues are spent on purchases from 

country I, the impact on the exchange rate will be marginal. Krugman believes that it is likely that 

country X has strong preferences for goods priced in USD in the short term, and that this leads to a 

dollar appreciation. In other words, Krugman’s studies show a positive correlation between oil 

prices and the dollar in the short term. However, he concluded that the relative importance of OPEC 

investment preferences falls over time, making OPEC's import preferences the most important 

factor in the long run. 

 

Whether the real exchange rates of commodity-exporting countries and the real prices of their 

commodity exports move together over time has been studied by Cashin, Céspedes, & Sahay (2004). 

The paper constructs monthly indices of national commodity export prices for 58 commodity-

exporting countries from 1980 to 2002, and finds evidence that there exists a long-run relationship 

between national real exchange rate and real commodity prices for a third of the examined countries. 

The paper finds that the purchasing power parity is a weak model of the long-run real exchange rate 

in countries with commodity currencies, as commodity-economies often experience long-term 

shocks.  

Chen & Rogoff (2003) studies the real exchange rate behaviour of commodity economies. The 

paper studies the exchange rate of three well-developed small economies: Australia, Canada and 
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New Zealand, and the world prices of these countries’ commodities. The conclusions are based on 

observations between 1986 and 2003. The paper first discloses graphical evidence of co-movement 

between the countries’ currencies relative to three reference currencies and their respective 

commodity export prices, which show that not only do the two observed series mirror each other, 

but also that the magnitude of their fluctuations seem to be similar. The graphs also show that the 

long-term decline in commodity prices is reflected in the real-exchange rates. Later, the series are 

analysed empirically with OLS. This analysis verifies what the graphs were insinuating; the world 

prices of commodities have a strong and stable influence on the real exchange rates of the countries. 

However, the analysis reveals that the commodity price being an explanatory variable is more 

robust for the currencies of New Zealand and Australia than of Canada. The Canadian dollar co-

movement with the commodity prices is also weaker in the short-run than that of the other 

currencies.  

Virginie Coudert, Valérie Mignon and Alexis Penot (2005) wrote a paper with the aim to 

investigate a possible long-term and stable relationship between the oil price and the US dollar in 

real terms, as well as to identify which direction the causal link went. The authors found a 

correlation in the long term between the two series. Coudert et al. concluded that increasing oil 

prices are linked to an appreciation of the dollar in the long term for the entire period from 1974 to 

2004, except in 2003 to 2004. The authors also identified that causality runs from oil to the 

exchange rate, but this could only be proven at a 10 % significance level. Through their Error 

Correction Model (ECM), Coudert et al. found a very slow adjustment speed for the dollar to go 

back to its long-term equilibrium.  

 

Chen & Chen (2007) examines the long-run relationship between real oil prices and real exchange 

rates by using a monthly data from G7 countries (Canada, France, Germany, Italy, Japan, the UK, 

and the US) in the time period between 1972 and 2005. The authors first investigate whether the 

exchange rates cointegrate with real oil prices by pooling the currencies and using panel 

cointegration techniques. Chen & Chen use panel data because of low power of their individual 

country-by-country tests for unit roots and cointegration. The study shows that real oil prices may 

have been the dominant source of real exchange rate fluctuations, and that there is a cointegrating 

relationship between real oil prices and real exchange rates in the long run. This result is robust to 

three different measures of oil prices: Dubai, Brent and WTI.  In the second part of the article, Chen 

& Chen studied the possibility of real oil prices to forecast future exchange rate returns by 
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performing a panel predictive regression. The results suggested that real oil prices had significant 

forecasting power for real exchange rates, which even outperformed a random-walk model in the 

longer horizons. 

 

Turhan, Sensoy, & Hacihasanoglu (2014) have written a comparative analysis of the dynamic 

relationship between oil prices and exchange rates between 2000 and 2013. The exchange rates 

used are all the G20 members’ (excluding Saudi Arabia, China and Argentina) currencies measured 

against the US dollar. By applying consistent dynamic conditional correlation (cDCC) model to 

compare the data, the authors found that two specific years, 2003 and 2008, came forward in terms 

of correlation shifts. These shifts showed stronger negative correlation than the other years. Turhan 

et al. claimed the first shift had to do with the US’ invasion of Iraq creating political instability 

within various oil producing nations, while the demand for oil was steadily increasing. The 

developed countries’ exchange rates were more affected by this than others. The second happened 

during the financial crisis, and the authors believed the reason was the increased use of oil as a 

financial asset, but the conclusion was insecure. This shift affected the exchange rates of both 

developed and emerging economies. As the two shifts in the correlation levels seemed to be 

irremediable, the study found that the correlation between oil prices and exchange rates has 

intensified in the last decade.  

 

In the studies of Roberedo (2012) it is found that the dependence between the exchange rate of the 

US Dollar and oil price rose substantially in the aftermath of the global financial crisis. However, 

the co-movement between the two was found to be generally weak, and no extreme market 

dependence between oil prices and exchange rates was proven. The aim of the study was to 

determine upper and lower tail dependence between oil prices and exchange rates and assess 

whether oil shocks could be partially offset by depreciation in the US dollar. The time period 

analysed was from January 4th 2000 to 15th of June 2010, and was divided into before and after the 

onset of the financial crisis. After the financial crisis the co-movement between the variables was 

more intense for oil-exporting countries such as Canada, Mexico and Norway, and less intense for 

the oil-importing countries, and especially for Japan, where oil prices and exchange rate movements 

were almost independent.  
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The empirical study by Amano & Van Norden (1998) shows the relationship between US dollar 

real effective exchange rate and oil price by co-integration analysis and error correction model. 

Monthly data from 1972 to 1995 is used when correlating the real effective (i.e. trade-weighted) 

value of the US dollar and the real price of West Texas Intermediate Crude Oil deflated by the US 

consumer price index. Both variables are used in logarithmic form when analysing the data. Amand 

& Van Norden found that the US real exchange rate appears to be cointegrated with the real price of 

oil, and concluded that oil prices cause persistent US dollar real exchange rate shocks. The authors 

also conducted causality tests, which indicated that causality runs only from oil prices to exchange 

rates and not the other way around. 
 

Beckmann & Czudaj (2013) investigates the possibility of a homogeneous causality pattern 

between oil prices and currencies of oil importers and exporters. The authors claim that previous 

studies have neglected some important aspects, such as detangling the role of prices and nominal 

exchange rate movements, analysing the direction of the underlying causalities in depth, and 

considering nonlinearities in the relationship between oil prices and exchange rates. MS-VECM is 

used to account for those shortcomings. This model is able to distinguish between long run and 

time-varying short-run dynamics. Several oil importing and oil-exporting countries are analysed, 

and the sample period differs somewhat. However, the main part of the currencies are analysed 

based on monthly observations from 1974 to 2012. The overall results of the causality differ within 

the group of oil-exporters and oil-importers, and fail to exhibit a clear pattern. Beckmann & Czudaj 

suspect this has to do with the difference in observation periods in the analysis, but also 

acknowledge that analysing oil price and exchange rates is notoriously difficult. However, the 

results suggested that the most important causality runs from exchange rates to oil prices, with a 

depreciation of the dollar triggering an increase in oil prices. 

 

Mohammadi & Jahan-Parvar’s (2012) study on oil prices and exchange rates in oil-exporting 

countries analyses the long-run relation and short-run dynamics between real oil prices and real 

exchange rates in a sample of 13 oil-exporting countries, in order to see whether any of the 

countries have Dutch disease. The oil price is represented by the WTI deflated by the US consumer 

price index, and the real exchange rate by price of a basket of domestically produced goods relative 

to a basket of goods produced in the US. The observation period of this analysis is between 1970 

and 2010. The paper uses threshold and momentum-threshold autoregressive (TAR and M-TAR) 
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models to test the cointegration. Mohammadi & Jahan-Parvar found evidence of possible Dutch 

disease in three countries – Bolivia, Mexico and Norway. Their currencies are strongly linked to the 

oil price in the long run during the observation period. In the rest of the countries, the support for 

Dutch disease is rather weak. Weaker results in the link between oil price and exchange rate 

suggests that most oil exporting countries have been able to successfully isolate their domestic 

economy by allocating the resulting foreign exchange earnings directly to imports, or through 

investments abroad via the creation of sovereign wealth funds, according to the paper. 

 

Filis & Chatziantoniou (2014) conducts a study on financial and monetary policy responses to oil 

price shocks in eight European economies, oil exporting and oil importing ones. The study uses data 

from 1991 to 2010. Inflation level and interest rates are used as proxies for monetary policy 

responses. The financial response is represented by stock market returns, and the data is analysed 

using the Structural VAR model. The paper finds that inflation level is affected by the oil price in 

both oil importing and exporting countries. It also concludes that how the interest rate responds to 

an oil price shock largely depends on the country’s monetary policy regime. Thirdly, the results 

showed that stock markets of oil exporting countries has a positive response to increased oil prices, 

and the opposite is true for oil importing countries.  

 

Dauvin (2014) studies the relationship between energy prices and the real effective exchange rate of 

commodity-exporting countries by examining 10 energy exporting and 23 commodity-exporting 

countries with monthly data between 1980 and 2011. Dauvin finds a positive long-term relationship 

between energy prices and the real effective exchange rate of energy exporting countries. Increasing 

energy prices lead to appreciation of the energy exporting countries’ currencies (here called oil 

currency). By using panel smooth transition regression (PSTR) models to estimate the data, the 

paper finds evidence that when there is little variety in the petroleum market, the real effective 

exchange rates of both energy and commodity-exporting countries are not determined by their 

terms-of-trade but by other usual fundamentals. However, when the market is turbulent, the 

currencies follow an “oil currency” regime, oil price becoming an important driver of the real 

exchange rate. 
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2.2 Investigations of the Norwegian Krone 

Akram (2000) investigated the possibility of a non-linear relation between oil prices and the 

Norwegian krone’s exchange rate against the ECU, by examining daily, monthly and quarterly 

observations from 1986 to the end of 1998. He found a negative relation between the oil price and 

the Norwegian exchange rate. In other words, a rise in oil prices tended to raise the value of the 

krone while a fall would normally reduce the value of the krone. Akram attested that this negative 

relation was non-linear, as the strength of the relation varied with the level and the trend in oil 

prices. The models with non-linear oil price effects outperformed the models with linear oil price 

effects in terms of explanatory power, especially during the major falls in the value of the krone, 

according to Akram. The conclusion was that a change in oil prices has a stronger impact on the 

exchange rate when the oil was priced below USD 14 than at higher levels. When the price level 

was between USD 14 and 20, the oil price showed no significant effects on the NOK.  

 

Cappelen et al. (2014) analyses effects on the Norwegian economy of a sharp drop in oil prices. By 

closely studying the economy from 1970 to 2014, the paper finds that the Norwegian economy is 

sensitive to changes in the oil price through many channels. In the long term the economy is 

affected through government’s petroleum revenues. In a short- and medium-term perspective, the 

impact of demand from the petroleum industry has more impact on the real economy. The authors 

claim that how the Norwegian economy is affected by a heavily reduced oil price will depend on 

what caused this shock, a general fall in the international demand or a greatly increased supply. 

They find that a general fall in demand would have grave implications for the economy, as this 

would intensify international competition and thereby create difficulties for the exportation of other 

goods from the country. A supply shock was found to be less harmful to the economy, as the 

activity in non-oil producing countries would be stimulated, which would initiate an increasing 

demand for other Norwegian export goods and thereby eliminate some initial negative effects. The 

country’s GDP is expected to decrease by quite a bit during the first five years after a supply driven 

shock, but in the long term (25 years), this reduction is regarded very small. Cappelen et al. also 

find that the tumbling oil price would cause lower government and consumer spending for the 

following years. The analysis assumed that the Government Pension Fund Global spending would 

stay below what the budgetary rule requests. The final conclusion states that the Norwegian 

economy is quite robust when it comes to falling oil prices.  
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Bjørnland & Thorsrud (2013) investigates the possibility of Dutch disease in the Norwegian 

economy. A Bayesian dynamic factor model (BDFM) is used to analyse their data, as the number of 

variables makes it unjustifiable to use a traditional empirical model. The authors find that 30 to 40 

% of the variation in the mainland economy can be ascribed to oil, either through oil price or 

activity, which makes the Norwegian economy greatly dependent on oil. Shocks in the oil activity 

(productivity) factor proved to have a larger impact on the economy than price shocks. However, 

although the economy can be described as twofold, Norway does not have Dutch disease, as the 

ripple effects of petroleum-related industry has raised productivity in both the competitively 

exposed and the sheltered sector. Nevertheless, Bjørnland & Thorsrud points out that Norway has 

been very fortunate the last decade, and that this might not hold for the next. They believe that the 

real test for Dutch disease will be when the oil price falls, and the country no longer has the extra 

income that the oil provides. 

 

Bjørnland & Thorsrud (2014), triggered by the past year’s events, tries to find the effect of a fall in 

oil prices on a small oil producer like Norway. The authors test what will happen to the Norwegian 

economy if the oil price should fall by 25 % due to a) a global activity decrease, and b) an increased 

supply on the world market. The results when analysing the first show a quite severely affected 

Norwegian economy. Bjørnland & Thorsrud came to the conclusion that GDP in the Mainland 

economy in this case would fall by 2 to 2.5 %. If the oil price drops by 25 %, both demand for 

petroleum and global demand for goods and services decline. However, if the oil price fall should 

be due to increased supply of petroleum in the world market, however, the authors found that oil 

importers would profit from this, and that demand for other products thus would increase. Hence, in 

this case, the negative impact on the Norwegian economy would be less severe, and GDP 

Norwegian mainland economy could fall by only 0.5 %. 

 

Different countries usually have some unique factors affecting the rates. In the case of Norway, 

Tom Bernhardsen and Øistein Røisland (2000), senior advisors in the Economics Department of 

Norges Bank, have studied the factors affecting the Norwegian krone’s exchange rate. The authors 

estimated the relationship between exchange rate against the German mark (later the Euro) and the 

variables interest rate differentials and financial unrest in the world, measured in GHI1, during the 

period from 1993 to 2000 and sub-period between 1997 and 2000. Bernhardsen & Røisland found 
                                                        
1 Global Hazard Index invented by Brousseau and Scacciavillani for the European Central Bank in 1999 to measure of 
global currency market risk. 
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that the exchange rate in the long run depends on the oil price and the price level of domestic 

products in relation to overseas. In the short run the exchange rate is more affected by international 

financial turmoil and interest rate differentials. According to the authors, the relationship between 

the oil price and the exchange rate of Norwegian krone likely depends on how reliant the economy 

is on the oil sector.  

 

2.3 Summary 

Researchers find evidence that there is a relationship between the oil price and exchange rates of oil 

exporting countries. Fluctuations in the oil price leads to exchange rates appreciating or 

depreciating against other currencies. Studies of the Norwegian economy show that the economy is 

greatly affected by the changes in oil price if the changes are due to a shock in global activity (i.e. 

demand), and much less so if the price changes are due to changes in the oil supply. The Norwegian 

Krone is thus concluded to be affected not only by the oil price, but also factors like interest rate 

differentials with other countries and general financial turmoil in the world market.   
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3. Theory 

 

In order to understand how the value of a currency is determined, relevant theories concerning the 

foreign exchange markets will be explained. The following chapter will also include key concepts 

imperative to describing and discussing the different measures of exchange rates. The classical 

theories that will be presented are Purchasing Power Parity, Mundell-Fleming, the Balance of 

Payment approach and the Monetary Approach. Most of these theories highlight the interest rate as 

an important factor in the value of a country’s currency. It will also be explained how the oil price 

can affect the exchange rate according to the theories presented above. It is important to understand 

that the four theories do not exclude one another or other theories on the subject. Neither do the 

theories invalidate additional factors, such as politics and other macroeconomic changes, 

influencing the exchange rate.  

 
 

3.1 Key concepts concerning exchange rates  

The nominal exchange rate indicates the price of one currency in terms of another, e.g. at the 

moment the price of 1 euro (EUR) is 8.72 Norwegian kroner (NOK)2. The bilateral exchange rate, 

which is another term for the nominal exchange rate, is computed by each country’s central bank.  
 
The nominal effective exchange rate, NEER, offers a view of the development in a country’s 

exchange rate, by measuring the development of the currency against a weighted average of other 

currencies, making it unnecessary to study a number of bilateral exchange rates. The size of a 

country’s trade with a foreign country is used as a weight in the calculation. The NEERs are 

computed by the Organisation for Economic Co-operation and Development (OECD) and the 

International Monetary Fund (IMF). The NEER is an index that uses actual rates to create the index 

on weighted basis over time, but it does not indicate anything about the true value of the currency or 

anything related to purchasing power. However, it is used to calculate the real effective exchange 

rate, which is also an index. 

 

The real exchange rate, q, measures the deviation from PPP (Purchasing Power Parity) and can be 

defined in the following equation: 
                                                        
2 Calculated 13th June 2015 
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(3.1) 

𝑞 =
1+ 𝜋!"#

(1+ 𝑒)(1+ 𝜋!"#)
 

 

The PPP will be described in paragraph 3.2.1.  

 
 
The real effective exchange rate, REER, measures the competitiveness of a country relative to its 

trading partners. In other words, the REER measures the development in the price level of the 

domestic country compared to an average price level of foreign countries computed in the same 

currency. The same weights for foreign trade as used in computing the NEER are used in 

computing the REER. 

 

Real appreciation is when a country loses competitiveness, measured by the REER, relative to its 

trading partners, indicated by the price level increasing relative to that of other countries, measured 

in the same currency. Reversely, we have a situation with real depreciation when the price level 

decreases. In this case the outcome is gain of competitiveness for the domestic country.  

 

There are several methods to calculate the REER: The first is the relative export unit values, which 

measures the development in the price level of a country’s export compared to the trading partners’ 

export price levels. The second is relative wholesale prices, measuring the development in the 

relative wholesale prices, relative to that of the trading partners. The third method is called the 

relative GDP deflators or total production, since it measures the development in the price level of a 

country’s GDP deflator relative to the GDP deflators in other countries. The GDP deflator is 

calculated as follows: nominal GDP/real GDP*100.  The fourth measures the development in the 

labour cost of producing one unit in relation to the cost in the country’s trading partners, and the 

method is consequently called relative unit labour cost.  

 

There are two ways to measure the volatility of an exchange rate. The first way is to take the 

standard deviation over a certain period of time, which will result in a representation of the historic 

volatility that may not be repeated in the future. Another way to measure the volatility is based on 

the premium on foreign currency options that are traded in the FX market. Contrasting to the first, 
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this method, referred to as implicit exchange rate volatility, gives a depiction of the future exchange 

rate volatility that is expected by the traders.  

 

The FX market 

The foreign currencies are purchased and sold by dealers in the over-the-counter (OTC) market. 

There is a rather small price difference between the different trading places since the market is very 

efficient. Computers are mostly doing the trading, which takes place around the clock, but there is 

also a small part done by traders through phone. Banks do approximately two thirds of the trades 

and foreign currency dealers do one third. Together these function as market-makers. The FX 

market is heavily concentrated in four cities illustrated by 2007 numbers of market share: London 

(34,1%), New York (1.6 %), Zurich (6. 1%) and Tokyo (6 %) (Østrup, 2015a). 

 

In the FX markets there are three types of transactions: Spot transactions where the foreign 

currency is delivered at the latest within two days after the conclusion of the contract, forward 

transactions which presume that the foreign currency is delivered later than two days after the 

conclusion of the contract, and swap transactions which is a simultaneous purchase and sale at two 

different points of time. With the latter, companies have an opportunity placing foreign currency 

temporarily. A large part of the forward and swap transactions have maturity of less than 8 days. 

Additionally foreign currency option is traded too. These options give the holder of the option to 

buy (call option) or sell (put option) an amount of foreign currency at a pre-specified price and 

future point of time (European options) or future time period (American options) (ibid.). 

 

The US dollar functions as a vehicle currency in the market, which means an exchange from one 

local currency to a foreign currency usually takes place via the US dollar. In other words, when a 

Norwegian company wants to buy South African Rand (ZAR) the dealer will first change the NOK 

to USD and then in a second transaction the USD to ZAR.  

 

Trading with currency includes a number of risks. One type of risk comes from uncovered foreign 

currency positions in the market, e.g. when a market participant holds an amount of foreign 

currency then he will be exposed to losses if that foreign currency depreciates to his local currency. 

Another type of risk is if a counterparty does not fulfil the terms of a given contract, e.g. if the 
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counterparty is not able to deliver the promised amount of foreign currency. The latter type, which 

is called counterparty risk, may be caused by financial problems or default.  

 

3.2 Determination of the exchange rate 

3.2.1 Purchasing Power Parity 
The purchasing power parity (PPP) is a theory stating that prices of internationally traded goods 

should be the same all over the world, and that the exchange rate between two countries’ currency 

is equal to the ratio to the price level of the two countries. The PPP exchange rate, S, which should 

exist if the markets were efficient, can be determined by comparing the prices of identical products 

in different countries.  

 

If we let PNOK be the price of a standard commodity in Norway and PEUR the price for the exact 

same commodity in a euro country, then equation (3.1) for the exchange rate between NOK and 

EUR is as follows: 

(3.2) 

𝑆 =
𝑃!"#
𝑃!"#

 

where S is the price in NOK for one euro.  

 

“The Big Mac Index” is an example of the law of one price, since it indicates how much a Big Mac 

costs in every country in the local currency. An example of PPP between US and Norway is as 

follows: 

 
𝑃𝑟𝑖𝑐𝑒  𝑜𝑓  𝐵𝑖𝑔  𝑀𝑎𝑐  𝑖𝑛  𝑁𝑜𝑟𝑤𝑎𝑦  𝑖𝑛  𝑁𝑂𝐾

𝑁𝑂𝐾/𝑈𝑆𝐷  𝑠𝑝𝑜𝑡  𝑟𝑎𝑡𝑒 =
𝑁𝑂𝐾  48.0

𝑁𝑂𝐾  7.78/𝑈𝑆𝐷 = 𝑈𝑆𝐷  6.17 

 

The example says that a Big Mac cost NOK 48 in Norway and for the exact same product you pay 

USD 4.79 in the US (The Economist, 2015a). This indicates that the Norwegian NOK is 

overvalued. The following equation indicates that the real exchange rate or implied PPP is NOK 10 

each USD and not 7.78. 
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𝑃𝑟𝑖𝑐𝑒  𝑜𝑓  𝐵𝑖𝑔  𝑀𝑎𝑐  𝑖𝑛  𝑁𝑂𝐾
𝑃𝑟𝑖𝑐𝑒  𝑜𝑓  𝐵𝑖𝑔  𝑀𝑎𝑐  𝑖𝑛  𝑈𝑆  𝑖𝑛  𝑈𝑆𝐷 =

𝑁𝑂𝐾  48.0
𝑈𝑆𝐷  4.79 ≈ 𝑁𝑂𝐾  10/𝑈𝑆𝐷 

 

To indicate how much the NOK is overvalued to the dollar the following equation can be used: 

 
𝐼𝑚𝑝𝑙𝑖𝑒𝑑  𝑟𝑎𝑡𝑒 − 𝐴𝑐𝑡𝑢𝑎𝑙  𝑅𝑎𝑡𝑒

𝐴𝑐𝑡𝑢𝑎𝑙  𝑅𝑎𝑡𝑒 =
𝑁𝑂𝐾  10/𝑈𝑆𝐷 − 𝑁𝑂𝐾  7.78/𝑈𝑆𝐷

𝑁𝑂𝐾  7.78/𝑈𝑆𝐷 = 28.5% 

 

The reasons behind the “Big Mac Index” being a good candidate to measure over- or 

undervaluation are that the product is almost identical all over the world, and that it is a result of 

predominantly local materials and input costs. The index is not perfect, and according to The 

Economist should only be considered a take-away guide to estimate whether the currencies are at 

the “correct” long run level or not (ibid.). 

 

To have an alternative interpretation of PPP, we will rewrite equation 1 as follows: 

(3.3) 

𝑃!"# = 𝑆 ∗ 𝑃!"#     

 

Equation 3.2, which is the absolute version of PPP, states that the NOK price in Norway must be 

the same as the NOK price in a euro country. This means that PPP requires that price of a standard 

commodity must be the same across countries when it is measured in the same currency. There are 

several violations of the absolute PPP, such as transportation costs, taxes on commodities, different 

prices on nontradables and the fact that a change in S does not immediately result in a price 

adjustment. In other words, the absolute PPP does not hold. To obtain the relative version the PPP 

relationship is presented in the “rate of change” as the following equation 3.3 illustrates:  

    

(3.4) 

𝑒 =
𝜋!"# − 𝜋!"#
1+ 𝜋!"#

≈ 𝜋!"# − 𝜋!"# 

 

where e represents the rate of change in the exchange rate and the two π’s are the inflation rates in 

Norway and the euro country respectively (Resnick, 2007). E.g. if the inflation in Norway is 2 % 

and 4 % in the euro zone, then the NOK should appreciate against the euro by e ≈ 2 %. In other 
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words, if country A has higher inflation than country B, then country A’s exchange rate will 

depreciate by the inflation differential. This is useful for predicting exchange rates 5 years or more 

ahead, but should not be a tool for forecasting 6 month ahead (Riisager, 2013). 

3.2.4 Monetary approach 
The monetary approach is characterized by the exchange rate being determined by the money 

market, and it is based on the following assumptions: perfect integration of goods markets (PPP 

holds) and perfect financial integration (UIP holds).  

 

The following will contain the assumption that conditions with perfect competition and in a short-

term perspective, where capital (bonds, stocks, mortgages) is assumed as fixed. The money 

demand, m, is affected by the production, production and the opportunity cost by holding money. 

The latter is equal to the nominal interest rate. It can be explained by following equation: 

(3.5) 

𝑚! = 𝑝! + 𝑦! − 𝜂 log 1+ 𝑖! + β, η > 0 

 

where m is a label for the money supply, p the price level, y the output, i the nominal interest rate on 

domestic securities and η is the interest rate elasticity of money demand. The relation above shows 

the equilibrium in the money market, where money demand is a negative function of the nominal 

interest rate. It is assumed that the authorities adjust the money supply to obtain a certain interest 

rate. Therefore, the nominal interest rate will be treated as exogenously given. 

 

The perfect financial integration of securities implies that the expected return on securities issued in 

different currencies is the same. This is explained in the uncovered interest parity, which is given as 

(3.6) 

log 1+ 𝑖! = log 1+ 𝑖!∗ + 𝑠!!! − 𝑠!  

 

where i* indicates the nominal interest rate on foreign securities and s is the nominal exchange rate, 

indicating the number of domestic currency units each foreign currency unit. Equation 3.6 states 

that the domestic nominal interest rate is equal to the foreign nominal interest rate with addition of 

the expected change in the exchange rate. Furthermore, it is assumed that the expected change in 

the exchange rate is equal to the actual future exchange rate. From equation 3.6 it follows that 

nominal exchange rate is determined by the monetary policy. Further it states that if the domestic 
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interest rate is increased, then the expectation is a future rise in the nominal exchange rate, which 

implies a positive st+1-st. This indicates a depreciation of the domestic currency.  

 

The assumption for perfect financial integration can be expressed in terms of real exchange rate and 

real interest rates as 

 

(3.7) 

log 1+ 𝑖! = log 1+ 𝑟!∗ + 𝑞!!! − 𝑞! + 𝑝!!! − 𝑝! , 𝑞 = 𝑝∗ + 𝑠 − 𝑝 

 

 

where p* is the label of the logarithm of the foreign price level.  

 

Equation 3.7 states that the foreign real interest rate, the rate of real depreciation and the inflation 

are the factors that determine the domestic nominal interest rate. Since it is assumed that there is 

perfect integration in the goods markets, it is implied that goods are sold at the same price crossed 

boarders, which thus implies that PPP holds: 

 (3.8) 

𝑝! = 𝑠! + 𝑝!∗ 

 

Equation 3.8 implies that PPP holds and that the real exchange rate stays at the same level in each 

period.  

 

In the following it will be determined how a tightening monetary policy affects the nominal 

exchange rate. Equation 3.6 showed that an increase in nominal interest rate differential caused a 

depreciation of the domestic currency in all future periods. The size of the interest spread is crucial 

for the magnitude of the depreciation.  

(3.9) 

𝑞! = 𝑠! + 𝑝!∗ − 𝑤! +   
1
𝑎 𝑦! 

Equation 3.9 states that the real exchange rate, q, lies on a permanent level and that it is determined 

by the purchasing power parity, the nominal wage and the production. The nominal wage, w, is 

assumed to be pre-determined by the wage increase in a previous period and the output gap in the 

previous period. It is assumed that a rise in the domestic interest rate will lower the production. A 
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reduction of the production will then cause a depreciation of the domestic currency. This 

depreciation equals to: 

(3.10) 

Δ𝑠! =
𝑎!κ
λ+ 𝑎κ

𝑏
1− 𝑏   Δlog  (1+ i) 

 

In equation 3.10 it is stated that a permanent tightening of the monetary policy leads to an initial 

depreciation of the nominal exchange rate, which then depreciates at a rate equal to the interest 

differential.   

3.2.2 Mundell- Fleming 
To determine the exchange rate, the Mundell-Flemig approach assumes that the integration on the 

goods markets is imperfect, which implies that the demand for domestic goods will increase if the 

price on foreign goods increases relative to domestic goods. Moreover the financial integration is 

assumed to be perfect, which implies that the uncovered interest rate parity holds.  

 

The market equilibrium for goods produced in the domestic economy implies that the demand for 

goods equals the supply for goods. This can be expressed as follows 

(3.11) 

yt = zt = z(dt, qt, d*
t) 

 

𝑍! =
𝛥𝑧!
𝛥𝑑!

> 0, 𝑍! =
𝛥𝑧!
𝛥𝑞!

> 0, 𝑍!∗ =
𝛥𝑧!
𝛥𝑑!∗

> 0, 0 < 𝑧! < 1, 

 

where z expresses the total demand for goods produced in the home country, and where d, which is 

equal to the sum of private consumption and investment as well as government consumption and 

investment, expresses the domestic demand in the home country. Equation 3.11 states that a 

country’s production, y, must equal the demand for domestic products, z. The demand for domestic 

products depends on: the domestic demand, d, the real exchange rate, q and the domestic demand in 

the foreign country, d*. It is assumed that the demand for domestic goods increases with a rise in 

foreign price level relative to the domestic price level. When this happens, q will rise and that 

correspond to a real depreciation.  
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Furthermore, it is assumed that domestic demand is a negative function of the real interest rate and 

positively affected by the production. Additionally the fiscal policy, g, affects the domestic demand 

positively, too. This can be determined as follows 

(3.12) 

dt= d(yt,gt,rt) 

 

𝑑! =
𝛥𝑑!
𝛥𝑦!

> 0, 𝑑! =
𝛥𝑑!
𝛥𝑟!

> 0, 𝑑! =
𝛥𝑑!
𝛥𝑔!

> 0,     

 

A higher g demonstrates a more expansive fiscal policy. In a situation with perfect financial 

integration the domestic and the foreign real interest rates are equal to the addition of the expected 

change in the real exchange rate. This relationship can be expressed in following equation 

(3.13) 

log 1+ 𝑟! = log 1+ 𝑟!∗ + (𝑞!!! − 𝑞!) 

 

It is also assumed that the production is negatively affected by the real wage cost, expressed by (w-

p), as stated in the following equation, where α suggests the exogenous shift in supply of goods 

(3.14) 

𝑦! = −𝑎 𝑤! − 𝑝! + α! , 𝑎 > 0, 

 

while it is assumed that there is a slow adjustment of wage based on the output gap as reflected in 

the following equation 

(3.15) 

𝑤! − 𝑤!!! =   λ 𝑤!!! − 𝑤! + κ 𝑦! − 𝑦′ , 0 < λ < 1, 𝜅 > 0 

 

where y’ is the potential output, meaning the production under full employment. The impact on 

future wage increase and output gap on the wage increase, is reflected by the two parameters λ and 

κ suggest respectively. Equation 3.15 states that nominal wage is adjusted on the basis of wage 

increase in the subsequent period and the output gap. Further it is assumed that there is a perfect 

integration of the financial markets, implying that following equation holds 

 

(3.16) 
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log 1+ 𝑖! = log 1+ 𝑟!∗ + 𝑞!!! − 𝑞! + 𝑝!!! − 𝑝! , 𝑞 = 𝑝∗ + 𝑠 − 𝑝 

 

p* indicate the logarithm of the foreign price level. Function 3.16 indicates that the domestic 

nominal interest rate is determined by the foreign real interest rate, the rate of real depreciation 

(qt+1-qt) and the price increase (pt+1-pt). 

 

Finally, it is assumed that the nominal interest rate can be treated as political instrument in the 

monetary policy. Together in these six equations there are six endogenously determined variables: 

production y, the price p, the nominal wage w, the real exchange rate q, the real interest rate r and 

domestic demand d. The monetary policy, which is expressed by i, and the fiscal policy expressed 

by g, are the two policy instruments that the government have at their disposal. Two of the 

variables, y and q, appear in the current period as well as in the following period. The entire 

equation system can therefore be reduced to two first-order equations that express the production 

and the real exchange rate as a function of monetary and fiscal policies.  

 

In a steady-state scenario the real exchange rate is the same in each period and then the real interest 

rate is equal to the foreign real interest rate, respectively reflected as  

(3.17) 

qt+1=qt 

and  

(3.18) 

rt=r*
t. 

 

When the domestic and foreign real interest rates are equal, then the real exchange rate is 

determined by the goods market equilibrium alone i.e. by 3.11 combined with 3.12 and 3.18. 

Hence, the real exchange rate is determined to bring equilibrium in the goods market. In case that 

3.18 holds, it follows from 3.11, 3.12, 3.13, 3.14 and 3.15 that following factors influences the real 

exchange rate: 
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(3.19) 

!!!
! !"# !!!!

= !!!!!!
!!

!!!
!!"#  (!!!!

< 0, 

!!!
!!!

= − !!!!
!!

< 0, 

!!!
!!!∗

= − !!∗
!!

<0. 

 

From 3.19 it is suggested that there is a real appreciation implied by a decrease in q when (i) the 

monetary policy is tightening since it leads to a decrease in production, (ii) fiscal policy is more 

expansive and (iii) when the domestic demand rises in the foreign country. This can be explained as 

follows. If the demand for domestic good rises, either caused by an expansive fiscal policy or by a 

shift in preference for domestic good, these goods will become more expensive relative to foreign 

goods. That is determined as real appreciation. But if the scenario is that the production increases, 

the amount of domestic goods relatively to the demand increases as well, which will make the price 

on domestic goods fall. This corresponds to a real depreciation (ibid).  

 
IS-LM in practice in Norway 
If Norway for some reason chooses to perform a monetary contraction with a decrease in the money 

stock, M, this will increase the interest rate and therefore the LM curve will shift up to a new 

equilibrium on the IS curve as illustrated (A). The IS curve does not shift as it is not directly 

interfered by M.  As illustrated in (B) the increase in i leads to an appreciation.  

 

Figure 1: The Effect of Monetary Policy in an Open Economy 

 
The figure illustrates what happens when the money stock is decreased. The interest rate increases and the LM curve 
moves to LM’, and finds a new equilibrium on the IS curve. Source: Blanchard (2006) 
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Figure 2: Interest-Parity Relation in an Open Economy 

 
Figure 2 shows that the increase in the interest rate that was illustrated in Figure 1 leads to a depreciation, since it now 
costs S’ instead of S units to buy a domestic currency in foreign currency. Source: Blanchard (2006) 
 

As the output falls the demand for money will decrease, which leads to a lower interest rate that will 

offset some of the initial increase in interest rate and some of the initial appreciation (Blanchard, 

2006).  

3.2.3 Portfolio Approach - Determination of Exchange Rate in the Short Run  
The portfolio approach incorporates elements from the traditional flow model (BOP approach) and 

the monetary model. The portfolio approach is made under the assumption that there is imperfect 

integration in the goods market. In addition it is assumed that the shares that are placed in domestic 

securities, depend on the exogenous shifts, ε and ε*.  The investors, domestic as well as foreign, 

determine their portfolios of securities based on the relative return of securities explained in 3.20 

where condition for equilibrium in markets for securities is given as 

 

(3.20) 

𝐵! = ξ
!
𝐴! +   𝜉!∗𝑆!𝐴!∗,     

 

𝜉! = 𝜉 𝑟! − 𝑟!∗, 𝜀 ,
𝛥𝜉  

𝛥 𝑟! − 𝑟!∗
> 0,

𝛥𝜉!
𝛥𝜀!

> 0, 

 

𝜉!∗ = 𝜉∗ 𝑟! − 𝑟!∗, 𝜀!∗ ,
𝛥𝜉  !∗

𝛥(𝑟! − 𝑟!∗)
> 0,

𝛥𝜉  !∗

𝛥𝜀!∗
> 0, 
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where ξ represents the proportion of the domestic investors holdings of domestic assets, ε is the 

domestic investors’ shift in the demand for domestic assets, ξ* represents the proportion of foreign 

wealth places in domestic assets and the shift in demand for domestic hold by foreign investors is 

embodied by ε*. The higher ε and ε* are, the larger the demand will be. The equation above 

indicates the demand for domestic securities. Further it indicates that the investors distribute their 

financial wealth between domestic and foreign securities. Financial wealth is defined as non-

monetary wealth only.  

 

The financial wealth for a given period matches the financial wealth in the previous period with the 

addition of government and private saving. It is determined as follows 

 

(3.21) 

𝐴! = 𝑌! − 𝑇! − 𝐶! 𝑃! + 𝑇! − 𝐺! 𝑃! + 𝐴!!! 

 

where A is the entire financial wealth. Relation 3.21 states that financial wealth in a given period is 

equal to financial wealth at the end of the previous period (At-1), the private savings (Y-T-C), and the 

government savings (T-G).  

 

Next we focus on the supply of domestic financial assets. To simplify, it is assumed that domestic 

firms issue domestic financial assets to finance capital investments. The equation below gives the 

total supply of domestic financial assets 

(3.22) 

𝐵! = 𝑃!𝐼! + 𝑃!𝐺! − 𝑃!𝑇! − 𝛥𝑀! − υ! + 𝐵!!!(1+ 𝑖!!!) 

 

where I is a label for the capital investment and υ the authorities’ net purchase of domestic assets 

against foreign assets (sterilized intervention). The equation above 3.22 illustrates that the supply of 

securities must be equivalent to the outstanding amount of domestic securities in the previous 

period (Bt-1), the value of capital investment (PI) and the government budgetary deficit where the 

part of the deficit that is financed with money creation is deducted (PG-PT- ΔM). From the latter, 

the authorities’ net purchase of domestic assets must be deducted.  
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With 3.20, 3.21 and 3.22 the condition for equilibrium in the market for domestic securities can be 

combined with the relationship of supply of domestic securities and financial wealth. As long as it 

is diving through the price level P, the relationship will appear as follows 

 

(3.23) 

𝜉! 𝑌! − 𝑇! − 𝐶! +
𝐴!!!
𝑃!

+ 𝜉!∗𝑄!
𝐴!∗

𝑃!∗
= 𝐼! + 𝐺! − 𝑇! −

𝛥𝑀! − υ!
𝑃!

−
𝐵!!!
𝑃!!!

(1 + 𝑟!!!) 

𝜉! = 𝜉 𝑟! − 𝑟!∗, 𝜀 , 𝜉!∗ = 𝜉∗ 𝑟! − 𝑟!∗, 𝜀  

 

The relationship in 3.23 has three endogenous variables: the domestic real interest rate, the real 

exchange rate and the production. The following other variables also have an affect on the 

relationship: domestic private saving (Y-C-T), domestic capital investment (I), government 

spending and taxes (G-T) and sterilized intervention υ.  Furthermore, the exogenous shift in 

investors’ preference, ε and ε*, has an effect on the relationship. 3.23 provides a relationship 

between the real interest rate, the real exchange rate and the production that can be exemplified as 

follows: 

 

(3.24) 

𝑟! =   𝑟!∗ +Φ 𝑞! ,𝑦! , ν! ,Δm! ,𝑔! , 𝜀! , 𝜀!∗ , 

 

𝛷! =   
𝛥𝛷
𝛥𝑞!

< 0, 𝛷! =   
𝛥𝛷
𝛥𝑦!

< 0, 𝛷! =   
𝛥𝛷
𝛥𝜈!

< 0, 𝛷! =   
𝛥𝛷

𝛥(𝑚! − 𝑝!)
< 0,   

𝛷! =   
𝛥𝛷
𝛥𝑔!

< 0, 𝛷! =   
𝛥𝛷
𝛥𝜀!

< 0, 𝛷!∗ =   
𝛥𝛷
𝛥𝜀!∗

< 0 

 

where Φ expresses the real interest rate differential between the real interest in the home country 

and abroad. Equation 3.24 states the domestic real interest rate as the foreign real interest rate with 

the premium added. The premium, which can be both negative and positive, is a function of: the 

real exchange rate (q), domestic production (y), sterilized intervention (ν), money supply (m), fiscal 

policy stance (g) and the domestic and foreign investors’ shift in preference for domestic assets (ε 

and ε*). It can be expected that the domestic real interest rate will drop relative to the foreign real 

interest rate when: a real depreciation takes place, a rise in domestic production occur, a rise in 

sterilised intervention (increase in authorities holdings of domestic assets), a rise in the money 
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supply and/or when the investors’ preference shift towards domestic assets. Thus, a real 

depreciation causes the domestic securities to become cheaper for foreign investors, meaning that 

they acquire a larger amount of domestic assets with the same money. This leads to a rise in the 

demand for securities, and thus causes a reduction in the domestic real interest rate. Reversely, a 

real appreciation will cause the domestic real interest rate to increase against the foreign. When a 

domestic asset becomes more expensive for foreign investors, they will demand an added premium 

for holding the domestic asset, which implies a higher real interest rate.  

 

An increasing production implies higher domestic savings, which leads to higher demand for 

securities that again causes the domestic real interest rate to decrease. When a sterilised intervention 

takes place the demand for domestic securities increases, which causes a decrease in the domestic 

real interest rate compared to the foreign. A government can choose to finance a budgetary deficit 

by increasing the money supply rather than issuing securities, which will cause a decrease in 

demand for domestic securities and thus imply a lower domestic real interest rate. An increase of g, 

meaning a more expansive fiscal policy, implies an increase in the budgetary deficit, which again 

causes an increase in the supply of domestic securities and thus implies the domestic real interest 

rate to increase against the foreign. When a shift in preference increases the demand for domestic 

securities, it pushes the domestic real interest rate to decrease relative to the foreign (Østrup, 2015).  

 

The simplest imaginable portfolio balance model can be expressed as follows 

(3.25) 

𝑒 = −𝛼 + 𝛽 𝑖 − 𝑖∗ + 𝑏 − 𝑓 

 

where b and f are the logarithm to the net supplies of domestic and foreign denominated bond, 

respectively (Frankel, 1983).  

 

The outstanding stocks are assumed to be fixed at any point of time, which means the exchange rate 

and the foreign and domestic interest rates are equal to the values that investors are willing to hold 

existing assets. A government deficit, which is money-financed, increases the monetary base, and 

the current-account surpluses increase the net domestic holding of foreign debt. An increase in the 
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domestic monetary base3 would lead to an increase in the domestic wealth and raise the proportion 

of wealth held in this asset. From the original level of interest rates and exchange rates, portfolios 

would no longer be in the investors’ most preferred proportion, since domestic investors would 

redistribute the increase of wealth toward domestic bond and foreign bonds. With a fixed foreign 

interest rate, actions of domestic investors to rearrange their portfolios would lead to a decrease in 

the domestic interest rate and a depreciation of the exchange rate.  

 

If the net holdings of foreign bonds are increased, as result of a current-account surplus, then the 

domestic wealth would increase and the portfolio equilibrium would be disturbed. In this situation 

the domestic investors would prefer to hold some of the wealth in domestic assets. The consequence 

of this is a drop in the domestic interest rate and an appreciation of the exchange rate.  

 

If the amount of domestic bonds is increased, the effect on the exchange rate is uncertain. On one 

hand the increase of wealth leads to an increase of domestic demands for foreign assets, which then 

leads to a depreciation of the exchange rate. On the other hand, an increase in the government debt 

would lead to an increase in the domestic interest rate, making foreign bonds less attractive. In case 

this substitution effect is larger than the wealth effect, the result would be an appreciation of the 

exchange rate (Pearce, 1983).  

3.2.5 The BoP Approach 
The Balance of Payments (BoP) of a country can have a significant influence on the exchange rate 

in an open economy and vice versa. The BoP and its influence on the exchange rate will be 

explained in this paragraph with an example case presenting what happens when there is a 

transaction between Norway and Germany.  

 

The BoP is the measurement of the transactions that is carried out between a country and its trading 

partners, and is composed by the following four accounts: 

 

1. The current account (CA) includes (as noticed in the Mundell-Fleming model): 

A. Net exports of goods and services (NX) 

B. Net investment income 

                                                        
3 The monetary base is defined as a country’s amount of currency that circulates in the public or held in the central bank 
by commercial banks. 
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C. Net transfer 

2. The capital account (CAP) is the difference between capital outflows and inflows.  

A. Foreign firms, stocks, bonds, real estate, bank deposits and sales of domestic assets. 

3. The financial account is the difference between financial outflows and inflows. 

4. The reserve balance is the monetary reserves like FX and gold. 

 

If the sum of both CA and CAP is > 0, there will be a surplus demand for the domestic currency. 

When CA and CAP are not equal to zero, the exchange rate will automatically alter in the direction 

that is necessary to obtain a BoP close to zero. This means that the equilibrium of the exchange rate 

is found when the inflow (outflow) of foreign exchange appearing from CA activities matches the 

net outflow (inflow) of foreign exchange appearing from financial account activities. The BoP 

approach enjoys a wide degree of appeal because the transactions of the balance of payment are 

among the most frequently captured and reported of international economic activity. The BoP 

approach is criticised because it does not include the relative stocks of money and the financial 

assets in the determination of the exchange rate. 

 

Figure 3: Demand and Supply of NOK in the FX market  

 
Figure 3 illustrates the equilibrium of the exchange rate at a given quantity of NOK. The S-curve labels the supply, 
while the D-curve labels the demand for NOK. Source: Blanchard (2006) 
 

Figure 3 above illustrates the demand and supply of NOK in a foreign exchange market. The 

horizontal axis presents the quantity of NOK in the foreign exchange market, and the vertical axis 

shows the EUR/NOK ratio. The value of the NOK is determined by the equilibrium of demand for 

NOK with the supply of NOK in a foreign market (Moffett, 2012). 
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Figure 4: A Shift in Supply in an Import Scenario  

 
The figure illustrates the change in supply of a currency between two countries, shifting the equilibrium from point a to 
point b. Source: Blanchard (2006) 
 

As illustrated above in Figure 4, when one country imports goods from a foreign country they will 

pay with local currency and that increases the quantity of the local currency in the foreign country 

shifting the supply curve to the right. The increased supply decreases the price on the local 

currency, in other words a depreciation. When the country then exports goods to the same foreign 

country, the demand for the local currency will be increased, shifting the demand curve rightwards 

and creating a new equilibrium as illustrated in Figure 5. Thus, running a trade deficit on the current 

account will contribute to depreciation, and a trade surplus will lead to appreciation of the bilateral 

exchange rate.  

 
Figure 5: A Shift in Demand in an Export Scenario 

 
The figure illustrates how the demand curve shifts to the right establishing the original exchange rate at point c. Source: 
Blanchard (2006) 
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3.3 How Can the Price of Oil Impact the Exchange Rate? 

As explained in the paragraph about the Mundell-Fleming approach, a real appreciation can, among 

other things, be caused by an increase in demand for domestic commodities in a foreign country. 

This increase leads to higher prices on domestic products and therefore a real appreciation. If it is 

assumed that the real exchange rate and the nominal exchange rate are the same, because the 

inflation differential is assumed to be zero, an increase/decrease in oil price will have an 

appreciation/depreciation of the nominal exchange rate. Mundell-Fleming also suggests that a more 

expansive fiscal policy can lead to an appreciation because either a tax cut or increased 

governmental spending can increase the demand for domestic which then leads to higher prices. A 

theoretical example of this scenario could be cutting the taxes on gasoline.  

 
 
The portfolio model can also be considered as an approach to explain fluctuations in the exchange 

rate, since it states that the exchange rate is simply determined by the relative bond supply and the 

interest differential, as explained in equation 3.25. This means if there is an imbalance in the supply 

of bonds or in the interest rate between two countries, the exchange rate will be influenced. An 

example could be a change in the demand for a certain commodity may lead to a change in 

production and as explained above a change in production leads to an adjustment in the interest rate 

and exchange rate.  

 

According to the balance of payment approach the exchange rate is affected when inflow and 

outflow of foreign currency do not balance. If the price of an export commodity is increased it is 

assumed that the inflow of foreign currency raises and that leads to an appreciation of the domestic 

currency. If this holds, then an increase of the export commodity, in this case oil, leads to an 

appreciation of the export country’s exchange rate.  
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4 Facts and Descriptive Statistics 
 
This chapter will describe the Norwegian economy’s history and present situation, including which 

types of trade the country depends on in order to keep its seemingly well-functioning economy 

going. Some facts about the policies affecting the country’s economy will also be presented, 

including what the Norwegian government can do and has done during financial downturns. 

Imperative to the description of the country’s economy is also the large sum of petroleum revenues 

saved in the Government Pension Fund Global. The history and guidelines of the Fund will be 

disclosed, as well as the political parties’ stances on its rules.   

 

With the purpose of explaining the forces that are influencing the oil price, the largest importers and 

exporters of oil in the world will be presented, together with the countries producing the major 

shares of total oil supply. Here OPEC, Saudi Arabia and the US’s role in the oil price will be 

presented. 

 

At the end of the chapter is a description of what can happen to a country’s economy if it is too 

dependent on its natural resources, which is known as Dutch disease. It is important to understand 

this concept in order to be able to discuss petroleum dependent economies like Norway. 

 

4.1 The Norwegian Economy 

Norway has one of the world’s wealthiest economies, both measured by Gross Domestic Product 

(GDP) per capita and capital stock. With a GDP per capita at USD 65,900 Norway is ranked as the 

12th richest country in the world (CIA, 2014b). The Norwegian economy is described as “a 

prosperous mixed economy, with a vibrant private sector, a large state sector, and an extensive 

social safety net” (ibid.). Since the start of the Norwegian oil adventure, Norway has built up a 

steadily growing oil industry that has had major benefiting effects on the rest of the economy. More 

than 30 % of government revenue comes from export of crude oil, and together with the gas sector, 

petroleum constitutes 67 % of the country’s export revenues (EU, 2014). Furthermore, roughly one 

in every ten jobs is directly or indirectly linked to the petroleum sector (DNB Markets, 2015). 

Needless to say, the Norwegian economy is highly dependent on this sector. From 2000 to 2015 the 

increase in employees’ wages have been double of what Norway’s most important competitor 
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countries, the OECD countries, have (ibid.). Because of the oil industry and a rich government, 

Norway was well equipped to handle the financial crisis, and even avoid large parts of it.  

 
Figure 6: Main Export Out of Norway 

 
The figure depicts the main export goods of Norway in per cent. Source: Observatory of Economic Complexity, 2015. 
  

Norway is also rich in other natural resources such as hydropower, minerals, forest and fish. The 

main exports besides petroleum and petroleum products are fish, machines (incl. engines and 

pumps), aluminium and electronic equipment (WRC, 2015). It is notable that the second largest 

export, fish, only constitutes 7 % of the total exports. The country’s leading import products are 

machinery and equipment, chemicals, metals and foodstuffs (CIA, 2014a).  

 

Norway’s most important trading partners are the UK, Germany, Sweden and the Netherlands. 

These four countries account for more that 50 % of the exports. EU as a whole is Norway’s most 

important trading partner. It accounts for 80 % of the exports and 66 % of the imports. This trading 

relationship is quite natural since Norway is a part of the European Economic Area (WTO, 2012). 

The top 10 of individual import and export partners are illustrated below. 
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Figure 7: Norway’s Largest Export Partners  

 
The figure depicts Norway’s largest export partners in per cent. Source: Observatory of Economic Complexity, 2015 

 

Figure 8: Norway’s Largest Import Partners  

 
The figure depicts Norway’s largest import partners in per cent. Source: Observatory of Economic Complexity, 2015 

 

According to the Statistics Norway4, Norway recorded a current account surplus of 11 % of the 

country's GDP in 2013. Current account to GDP in Norway averaged 7.15 per cent from 1980 until 

                                                        
4 Statistics Norway has overall responsibility for official statistics in Norway, and carries out extensive research and 
analysis activities. 
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2013. It hit its lowest point in 1986, with -6.10 per cent. In 2008 the current account to GDP 

reached an all time high of 17.80 per cent.  

4.1.1 Economic History 
Norway went from being a relatively poor country to a leading oil producer with one of the highest 

revenues among the OECD countries in only a few decades. In 1963 the Norwegian government 

declared sovereignty of the country’s continental shelf, and in 1966 exploration for petroleum 

began. Large international oil companies were awarded licences to explore on the shelf, but Norway 

remained in control, as oil taxes were to be paid to the Norwegian government. However, it was not 

until 1969 that the oil adventure properly started, with the discovery of Ekofisk, Norway’s first 

producing oil field. During the 1970s more producing fields were located and explored, and shortly 

after the economy would experience the consequences of this. The oil production led to large 

revenues mainly flowing into the government, making welfare schemes easier to finance. The need 

for a workforce, and demand for production equipment and services within the new industry 

quickly rose. In order to keep the long-term values from the production within the Norwegian 

economy, the Norwegian state’s oil company, Statoil, was established in 1972. The strong 

economic growth continued till its peak in 1978 despite an international downturn due to the Yum 

Kippur war in the Middle East.  

 

However, the optimism ended, and a fall in oil prices led to rather low economic growth until the 

yuppie era - when the economy again rose due to banks giving out loans with extremely low 

interests and investors thrived. Many thought the oil wealth was diminishing, and investors pulled 

out of the oil producing market during this period. Saudi Arabia refusing to limit oil production and 

give up market share caused a massive fall in oil prices, due to the overflow of oil in the market. 

Combined with the economic boom Norway was experiencing, this led to a contractionary fiscal 

policy, which triggered a more than double increase in the unemployment rate in only one year 

(1987-88). The economy reached its lowest point in 1992 largely due to bad investments during the 

yuppie era causing a banking crisis, and the decrease in petroleum investments. The state took over 

many larger commercial banks in order to avoid total financial collapse, and in 1990 The Petroleum 

Fund (later The Government Pension Fund – Global) was established to prepare the country for a 

post-oil future and to smooth out the effect of the fluctuating oil prices. 
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The Norwegian economy’s next upturn lasted from 1993 to 98, and was characterized by the unmet 

demand in the household and public sector that had built up in the years before (SSB, 2007). The 

country’s competitiveness also rose because of a lower growth in prices and costs than of other 

countries, and during the winter 1998 to 99 the unemployment rate was cut in half. During these 

latter years petroleum investments were again thriving. A decreased key rate in 1999 resulted in a 

longer lasting boom. However, the IT-bubble bursting in 2001 was creating financial trouble for the 

outside world, and soon Norway’s competitiveness, and hence its export was falling. The petroleum 

investment was also diminished again though oil prices were on an excessive rise, as the increased 

prices did not seem to positively affect the economy. The economy nevertheless still remained 

buoyant as the demand from households and public sector had not weakened distinctively since the 

90s.  

 

In 2005 national competitiveness was again rising as a result of declining interest rates and a 

weakening Norwegian krone, and exports thus went significantly up. The demand for crude oil in 

the fast growing activities in China and India increased, causing a higher oil price. During the years 

of 2003 to 2007 the oil price more than doubled (Eika, 2008). The real wages of the country rose by 

15 % and employment by 11 % during that same time period (ibid.). A large part of the increased 

employment was due to the EU immigration during those years, as the union was expanding. In 

order to cool the economy, the Norwegian central bank, Norske Bank, gradually increased the 

interest rate with a total of 4 % from summer of 2005 to 2008. This caused an abrupt end to 

property investment and household consumption, and soon the international financial crisis reached 

Norway. 

4.1.2 Today 
The Norwegian economy has recovered quite remarkably since the financial crisis, and is 

performing well, according to the Norwegian Ministry of Finance (2015). Further, Standard and 

Poor has rated the Norwegian economy with AAA (Standard and Poor, 2014). Last year GDP grew 

an estimated 2.5 %, which is 0.2 % higher than the year before. Oil activities including services 

constitute about 18.6 % of total GDP (Regjeringen, 2015). The public sector (state and municipal) 

represents about 16 %. Estimated GDP in Norway adds up to NOK 3150.3 billion in 2015 or USD 

409.2 billion5 (Norwegian Ministry of Finance, 2015). However, analysts in Statistics Norway and 

                                                        
5 Calculated 10.06.2015 
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DNB Markets6 are predicting that the economy will slow down for a short period of one to two 

years (DNB Markets, 2015; Eika, 2014). They believe the Norwegians can expect a higher 

unemployment rate, weaker growth in the real wages, lower real estate prices, cuts in interest rate 

and a steep fall in petroleum investment, which has already started (ibid.). The reasons behind these 

forecasts are the tumbling oil price, and a weaker NOK (Eika, 2014).  Since May of 2014 the 

Norwegian krone has depreciated more than 30 % against the USD, and has not fallen this much 

against the euro since the euro’s introduction in 1999 (NE, 2015; The Norway Post, 2014). 

 

On the other hand, a weaker NOK means higher competitiveness for the export industry. In fact, the 

country’s competitiveness has not been higher in 10 years, which should be good for the economy 

according to Andreassen and Hermanrud (2014). However, economists believe the weakening 

currency is unlikely to be enough to offset the fall in oil revenue, which is why a slowdown in 

Norway’s economic growth in the next years is expected.  

 

4.2 How Can Petroleum Revenues affect the Norwegian Krone? 

In the following it will be explained how the oil production in Norway can affect the exchange rate, 

according to the three theories Mundell-Fleming, portfolio approach and the balance of payment 

approach.  

 

According to the Mundell-Fleming theory the exchange rate will appreciate when the government 

spending is increased or when the demand domestic goods is increased in a foreign country both 

under the assumption of r=r*. Since the Norwegian budgetary rule sets a limit to how much of the 

country’s sovereign fund that can be spent every year, it is more likely that the explanation, for the 

petroleum effect, should be found in the change in demand for domestic goods. Thus, if the demand 

for oil increases in a foreign country but stays the same in Norway, it will affect the price on the 

commodity and a real appreciation of the Norwegian currency will occur.  

 

The portfolio approach model might also explain how the oil fortune influences the Norwegian 

exchange rate. Because of Norway’s large oil wealth it has not been necessary to obtain a 

significant debt. Therefore the bond supplies in Norway may differ significantly from the foreign 

                                                        
6 DNB Markets is Norway's leading investment bank 
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supply and that may impact on the exchange rate under the assumption that the domestic interest 

rate is equal to the foreign, as explained in equation 3.25. It may also be argued that the Fund is the 

reason for an increase in the exchange rate. The reason for this argument is that investors may shift 

in preferences towards domestic securities because the Fund signal stability and therefore the 

investors have faith in the Norwegian securities. When the investors prefer domestic securities 

instead of foreign the domestic interest rate will decrease leading to depreciation of the domestic 

currency. The third argument that it is the portfolio approach that affects the exchange rate is the 

production variable. If the production increases so do the domestic savings, which cause a higher 

demand for domestic securities. The higher demand for securities will lead to a reduction of the 

interest rate and therefore a depreciation of the exchange rate.  

 

Finally the Balance of Payment can be used as an explanation of how the oil production can affect 

the exchange rate. To illustrate how the current account can affect the exchange rate, an example 

with Norway and Germany will be examined. It is assumed that factors like inflation and German 

GDP growth is constant. In a situation where the Norwegian economy is in growth, the income and 

consumption increase. A certain part of the increased consumption will be spent on imported goods. 

In other words, the import is accelerating and the value of net exports is reduced. The accelerating 

consumption is spent on BMW’s from Germany, which is paid with NOK. The result is an 

increased supply of NOK in the German foreign exchange market, which will lead to a decrease in 

the price of the NOK (depreciation). This means that it now requires more NOK to buy one Euro 

and this depreciation causes the BoP to move back to zero. The appreciation of NOK against EUR 

now makes it more expensive to import goods from Germany, which will result in a decrease in the 

import, as described in the Mundell-Fleming model. If Norway was running a surplus on the current 

account, the opposite actions will take place. 

 

4.3 The Norwegian Monetary Policy  

Norges Bank is Norway’s central bank, and was founded on the 16th of June 1816, two years after 

the country got its own constitution. The bank is owned by the Norwegian government, and should 

be an executive and advisory body for monetary, credit and exchange rate policy (Regjeringen, 

2009). Also included in the central bank’s tasks is to issue money (bills and coins) and to promote 

an efficient payment system domestically and towards foreign countries. The central bank’s actions 
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must be in accordance with the economic policy guidelines stipulated by the government as well as 

with the international obligations of the country. 

 

In 1816 the government had no control or influence over the central bank, which was placed 

directly under the Storting (the Norwegian Parliament). The Bank was authorised to issue 

banknotes that were to serve as legal tender. In order to safeguard stability in the value of money, 

the banknotes were to be redeemable in silver. This was not achieved before 1842, and in 1874 the 

basis for the monetary system was changed from silver to gold. The year after, Norway entered the 

Scandinavian Currency Union with Denmark and Sweden. After the First World War broke out in 

1914 the union lost its practical significance, and Norway absented in the mid 1920s. 

 

In 1945 after the liberation of Norway the government was to make the decisions, and the central 

bank lost its independence. The bank’s task was now to implement the decisions made by the 

government. However, it still played an important task as a financial advisor. Norway had in 1944 

signed the Bretton Woods agreement, obliging each member country to adopt a monetary policy 

that maintained the exchange rate by tying its currency to gold. It was also agreed that the 

International Monetary Fund was to bridge temporary imbalances of payments between countries. 

The following period was characterised by low nominal interest rates set by the government 

authorities, direct regulation of credit through quotas set out in a separate credit budget, channelling 

of loans for special purposes via state banks, regulation of cross-border capital movements, a fixed 

but adjustable krone and occasionally the use of price and wage regulation. This regulation seemed 

to have the intended effect for a small period of time (Gjedrem, 2008). 
 

After the collapse of the Bretton Woods system in 1971, caused partly by the agreement’s rigidness, 

Norway joined the Smithsonian agreement, and then a year after that they joined a cooperation 

called “the Snake in the Tunnel”. The two agreements were parallel. The Snake in the Tunnel aimed 

at limiting fluctuations between different European currencies (Norges Bank, 2014b). The member 

currencies were to have a bilateral margin against the USD of +/-2.25% from the central rate, 

meaning that a fluctuation between two currencies could maximum be at 4.5% (Kaelberer, 2001). 

This was the first attempt of creating a European monetary union, and big currencies like the 

German mark and the French franc participated in the cooperation. In March of 1973, the 

Smithsonian agreement broke down, and Norway was left with the Snake in the Tunnel. The 
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desired effects from this union absented too some years later because of a number of devaluations, 

and Norway chose to leave the “Snake in the Tunnel” in 1978.   

 

After this collapse and until 1990 Norway kept a fixed exchange rate regime against a basket of 

currencies that was weighted by how important they where to the trade with Norway. Norges Bank 

had since 1985 gained more independence from political authorities, and was to use the interest rate 

as a way of stabilizing the exchange rate of the Norwegian krone (Steinar Holden, 2015). This 

independence was a necessary instrument in avoiding an “inflation bias”. A monetary policy to 

prevent high inflation is normally raising interest rates in good times, to prevent pressures in the 

economy leading to high wage inflation. However, higher interest rates are often unpopular with the 

majority of the population. If politicians were to lead the monetary policy, it would involve a 

significant risk that they would not raise interest rates sufficiently in periods where this was 

necessary. Furthermore, this would have involved the risk that interest rates could be lowered 

before elections, as the probability of election is greater if low interest rates stimulate the economy.  

 

The NOK was from 1990 and the following two years pegged to the forerunner to the euro, the 

ECU (European Currency Unit), with a margin of +/- 2.25% from a central rate of 799.4 

NOK/ECU. The shift from a basket index to the ECU index made the NOK more stable against the 

European currencies, but unstable against those of other countries. The attachment to the ECU was 

abandoned with the first collapse of the Exchange Rate Mechanism (ERM) in 1992 caused by 

international exchange rate turbulence. 

 

After the ERM collapse the NOK was kept in a controlled floating regime, which meant that the 

currency would float against the ECU, later the euro, but that the Norwegian government through 

the central bank limited larger fluctuations. This approach kept the NOK reasonably stable against 

the ECU. Norway abandoned this controlled floating regime with the beginning of the third phase 

EMU (Economic and Monetary Union), which includes the implementation of the Euro. Due to oil 

production causing an enormous trade in USD, the fixed exchange regime did not work very well 

(Norges Bank, 2002). 

 

The current regulation on monetary policy was established on the 29th of March 2001, and aims to 

have a stable value of the krone both nationally and relative to the country’s trading partners, but 
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the main operational objective is to keep a low and stable inflation in place (Regjeringen, 2009). 

The long tradition of exchange rate targeting was now over. The monetary policy should also 

contribute to stabilizing Norwegian production and employment, meaning that if the output gap (the 

difference between actual production and production at normal capacity utilization) is large, the 

central bank is able to use more time on achieving the inflation target, in an attempt to normalize 

production. Such a twofold goal, to have both low and stable inflation and stable production, is 

usually referred to as a flexible inflation target. Since 2001 the Norwegian krone has officially been 

floating against other currencies, and the inflation target of near 2.5% has been applicable. Even 

though the NOK has been officially floating, the monetary policy must contribute to a stabile 

exchange rate to give the best possible conditions for households as well as businesses (Isachsen, 

2015). New Zealand was the first country to introduce an explicit inflation target for their monetary 

policy in 1989, and since then countries such as Canada, Australia, Great Britain and Sweden 

followed (Røisland & Sveen, 2005). Today over 20 countries follow this kind of monetary policy. 

 

It is the government that defines the inflation target, and the central bank is responsible for 

achieving this goal. The most important instrument to control the operational inflation target is the 

key policy rate, which is the private banks’ interest rate for deposits in Norges Bank. If the central 

bank wants to dampen economic activity to reduce the rise in prices, the central bank raise the key 

interest rate, making borrowing money more expensive. Growth in consumption and investment 

will then be muted, and the pace of the economy decreases. The deposit rate is set by Norges 

Bank’s Executive Board, and any changes in the rate will normally be made in a board meeting, 

which is scheduled to be every six weeks.  

 

The rate reflects Norges Bank's assessment of inflation, production gap and other indicators of the 

state of the economy. It is stated in the regulation of 2001 that the bank should disregard 

disturbances that seem to be temporary, and which are not deemed to affect underlying price and 

cost increases. The Bank must account for its decisions through an annual report on the conduct of 

monetary policy. This report is submitted to the Ministry of Finance, and is then presented to the 

King and the parliament. The government’s assessment is presented in the annual credit reports. 

The governor of Norges Bank is also required once a year to appear at an open hearing on monetary 

policy for the Standing Committee on Finance and Economic Affairs. This was first introduced in 

2003 (Gjedrem, 2008).  
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It is emphasized by the Norwegian central bank that the monetary policy works with a lag, which 

means that changes in interest rates should happen gradually. Because of the time lags, the time 

horizon for achievement of the inflation target is one to three years. In other words, the inflation 

target is a floating target, which is always one to three years in advance. Norges Bank may deviate 

from the stated time horizon in the interest of the real economy. If the achievement of inflation 

target requires changes in the interest that would have adverse consequences for the level of 

economic activity, the central bank will be more moderate in the use of instruments. Also, the 

central bank will normally tolerate deviations of actual inflation from target that are not in excess of 

plus or minus 1 percentage point.  

 

The financial crisis in 2008/2009 (in Norway) led to many private banks wishing to have larger 

reserves in the central bank (Steinar Holden, 2015). The increased amount of central bank money 

caused many to believe that the inflation would increase, and several economists and commentators 

uttered that the inflation target should be changed. However, so far (2015) the inflation in Norway 

has remained fairly low, and the policy has not been changed. Steinar Holden (ibid.) is of the 

opinion that this non-change in monetary policy is not surprising. In the years after the financial 

crisis, employment and capacity utilization have remained low in most industrialized countries, 

which also has kept wage growth at low levels. Corporate costs have therefore increased very little, 

while demand for products is weak. Holden believes that such a situation makes it unlikely for the 

prices to increase. As the inflation in Norway has been well below the 2.5 % mark for several years 

there has been no reason for Norges Bank to intervene. 

4.3.1 Sterilized interventions 
After the Danish rejection of the Maastricht treaty at the referendum in June 1992 the FX markets 

aimed at the Swedish krona and the Norwegian krone. As a consequence Norges Bank had to 

intervene heavily in the first half of July to support the NOK. These interventions implied purchase 

of NOK with foreign currency. Later the same year the krone again came under pressure. This time 

it was a reaction to the Finish markka starting to float in September. Overnight Norges Bank raised 

the deposit key rate from 9 % to 11 %. One week later the United Kingdom and Italy decided to 

suspend the interventions because of further attacks, which again led to heavy interventions from 

Norges Bank. On November 19th Sweden decided to let the SEK float against the ECU and left their 

fixed exchange rate regime and again the Norwegian krone was attacked. Norges Bank explained in 

its annual report:  
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“When it was announced at 2:30 p.m. on 19 November that the Swedish krone would be allowed to 

float, this had an immediate impact on the Norwegian foreign exchange market”  

 

Within one hour, Norges Bank sold foreign exchange equivalent to more than USD 2 billion and the 

following day interventions made for NOK 37 billion (Norges Bank, 1999; Straumann, 2010). The 

lending rate was raised several times over the following days, to the maximum level of 25 %. In 

spite of massive sterilized interventions the NOK was still under attack, and the authorities decided 

to follow Sweden. On December 10th it was announced that Norway no longer was pegged to the 

ECU (ibid.). In the context of the introduction of the euro on January 1st 1999, Norges Bank made 

its latest intervention to date (ibid.).   

 

There are no specific exchange rate targets stipulated in the newer regulation. However, if Norges 

Bank should want to change the exchange rate, they have the option to buy or sell NOK in the FX 

market, which is called an intervention. This may be appropriate in situations where the NOK 

deviates significantly, from the level set by Norges Bank. Thus, the Norwegian central bank does 

not intervene with the purpose of changing the exchange rate, but that they still alter the interest rate 

to reach the inflation target, which in turn will affect the exchange rate (Norges Bank, 2003). 

Norges Bank has not made any sterilized interventions in the FX market since January 1999 

(Norges Bank, 2014a). Of course there has been dozens of non-sterilized interventions, meaning 

that changes in the key interest rate where executed continuously, particular in the years 2005 to 

2010 and latest in November 2014 (Norges Bank, 2015).  

4.3.2 The Government Pension Fund Global 
The oil business poses a significant part of the Norwegian economy and it provides Norway with an 

economic starting point that only a few countries have. The Government Pension Fund Global (the 

Fund henceforth), which was established in 1990, is an investment fund consisting of Norway’s 

revenues from petroleum activities. It is owned by the Norwegian government and managed by 

Norges Bank Investment Management (NBIM) on behalf of the Ministry of Finance. It was 

established to ensure long-term considerations when managing the petroleum wealth. Before the 

Fund was set up petroleum revenues from taxes were mainly invested in the oil industry for further 

exploration. The Ministry of Finance has set up a mandate for the Fund, describing the general 

investment framework and stipulating requirements with regard to risk management, reporting and 
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responsible investment practices. Within the limits set by the Ministry, Norges Bank strives to 

achieve the highest possible return after costs (The Norwegian Government, 2014). NBIM 

determines a risk adjusted investment strategy for the Fund, which entails high reward investment 

with moderate risk. The appropriate risk level will be based on the risk tolerance of the political 

authorities. In order to avoid inflictions from fluctuations in the oil prices on the Norwegian 

economy and to avoid overheating the Norwegian economy, all is invested abroad. 

 

Figure 9: Organizational Map of the Fund 

 
The figure depicts the organizational map of the Government Pension Fund – Global. Source: IMF, 2008 

 

This strategy also ensures risk diversification and good financial returns. 62.5 % of the Fund is 

invested in equities, 35.3 % in government and corporate bonds, and the rest in property (NBIM, 

2014). The Fund is not to have a larger ownership than 10 % of a company in which it is investing. 

Below is a table of the Fund’s largest investments retrieved from NBIM’s latest quarterly report (1st 

Q, 2015). 

 

The continents with the major parts of the Fund’s investments are Europe and North America. Asia 

is also a large receiver of investments, but represents only 12.9 % of them, which is under half of 

what North America gets. The Fund is mainly investing in the finance sector, but as we can see in 

the table below, it also has large shares of equity in consumer goods, industrials and customer 

services. 
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Table 1: The Fund's Investments by Continent 

Continent Invested 
percentage 

Europe 48 
North America 32.2 
Asia 12.9 
Latin America 2.7 
Oceania  2.3 
International org. 0.9 
Africa 0.7 
Middle East 0.3 

The table shows the Government Pension Fund – Global’s investments divided by continents per December 31st 2012. 
Source: Aftenposten, 2013 
 
Table 2: Return on the Fund’s Equity Investments  
 
Sector 

Return in 
international 
currency % 

Share of equity 
investments % 
(excl. cash and 
derivatives) 

Finance 6.4 23.3 

Consumer goods 10.3 14.2 

Industrials 8.3 13.8 

Consumer services 8.9 10.7 

Health care 12.8 10.1 

Technology 6.6 8.5 

Oil and gas 0.8 6.4 

Basic materials 8.8 5.8 

Telecommunication 7.1 3.3 

Utilities -1.5 3.4 

The table shows the Government Pension Fund- Global’s return on equity investments by sector in the first quarter of 
2015. Source: NBIM, 2015c 
 

Table 3 presents the Fund’s largest company holdings in the equity markets, where the Swiss food 

and beverage company Nestlé is by far their leading investment. Large sums are also invested in 

Apple Inc and Novartis AG, the first being a technology based company and the other 

pharmaceutical. 
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Table 3: The Fund’s Largest Company Holdings in the Equity Markets 
Company Country Holding (Million 

NOK) 
Nestlé SA Switzerland 51 585 

Apple Inc US 43 977 

Novartis AG Switzerland 42 152 

Royal Dutch Shell plc UK 32 340 

Roche Holding AG Switzerland 31 317 

BlackRock Inc US 29 766 

Daimler AG Germany 27 935 

BASF SE Germany 24 726 

HSBC Holdings Plc UK 23 860 

Sanofi France 22 769 
The table describes the largest company holdings of the Government Pension Fund Global per 2015 in million 
Norwegian kroner. Source: NBIM, 2015c 
 

Norway’s fund is largely financed by high oil taxes, and as oil companies drilling for oil in the 

North Sea have to pay a 78 % tax rate on their income, this is not a trivial sum. The current value of 

the Fund is around NOK 7000 billion, which is 57 times its value in 1998, and close to 230 % of the 

country’s GDP (NBIM, 2015a; SNL, 2015). The Fund has increased its value from 6000 billion to 

7000 billion in only three and a half months, from November 2014 to March 2015 (E24, 2015). A 

large part of this increase was due to the low value of the krone (ibid.). For comparison, it took one 

year for the Fund to grow from 5000 to 6000 billion kroner. The Fund is the largest fund of its kind, 

representing more than 1 million Norwegian kroner per Norwegian (NBIM, 2015). 

 

The Fund is an integrated part of the state budget, which means the total budget surplus including 

the oil and gas revenue is reflected in the net allocations to the Fund (NBIM, 2015a).  

 

The profit calculation is built up by the following components: 

• The Fund's value at the beginning of the year 

• (+) Net cash flow from petroleum activities 

• (+) Estimated return for the year 

• (-) Transferred to the state budget 
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Figure 10: The Budget Mechanism  

 
The figure shows the Government Pension Fund – Global’s budget mechanism. Source: IMF, 2008 

 

The oil budget balance is equal to the difference between state budget revenues and expenditures 

excluding petroleum (Regjeringen, 2015). A deficit of this balance is covered by a transfer from the 

Fund to the state budget (ibid.). The budgetary rule, established in 2001 and operating from 2002, 

states that the petroleum revenues should gradually be phased into the Norwegian economy through 

the state budget with 4 % annually, which is the expected long-term annual real return of the Fund 

(The Norwegian Government, 2009). It also says that the Fund can be utilized to smooth out 

fluctuations in the economy, so the spending should function countercyclical, meaning that more 

than 4 % may be phased into the economy during recessions and less than 4 % may be spent in 

economical upturns. Therefore what is actually withdrawn from the Fund differs from year to year.  

 

In the years 2008-2009, the global economy experienced its biggest downturn since the 1930s. In 

2008 the Fund lost around a quarter of its value (Aftenposten, 2012). The government increased 

spending sharply in 2009 to keep the people of Norway employed, as the budgetary rule allows for 

in such financial states. When the financial crisis was at its peak in 2010 the Norwegian government 

spent NOK 45 billion more than what the rule suggests in order to prevent an economic collapse. 

Two years later this “deficit” was again covered when the annual withdraw decreased to 3.2 % even 
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though 3.9 % was budgeted (Statens Pensjonsfond Utland, 2014). The following year fund spending 

remained at almost the same level with 3.3 % (NRK, 2013a). 

 

Graph 1: Structural Non-Oil Budget Deficit vs. Budgetary Rule  

 
The graph shows the actual structural non-oil budget deficit vs. the 4 % intended by the budgetary rule. Source: NBIM, 
2015 
 

In 2014 the state budgeted withdrawals to 2.9 %, which is NOK 54 billion under the critical limit, 

and ended up with withdrawing only 2.8 % (VG, 2013) (NRK, 2014b). This year’s budget (2015) is 

estimated at the same amount as last year (Aftenposten, 2014).  

 

In the budget for 2016 money spent from the Fund is set further away from the budgetary rule’s 4 % 

orbit than ever - right down to 2.5 %. Nevertheless, the number of oil billions injected into the 

Norwegian economy will crush former withdrawals as the Fund has increased at record speed 

during the past few months. 

 

Although the long-run real annual return of the Fund was estimated in 2001 to be 4 %, the annual 

returns are at the time far from this estimation. The graph below shows the development in the 

Fund’s real annual return, where no individual year between 2004 and 2014 has presented the 

expected value. In the period from 1998 to 2014 the average nominal annual return has been 5.8 % 

and the average real annual return has been 4.1 %. The financial crisis in 2008 presented negative 

returns adding to -23.3% (633 billion NOK). 2009 represented the year with the highest return 

during the 10 years displayed, as the stock markets rebounded after the crisis, the return was 25.6 
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%. Also in 2011 the annual returns proved to be negative, at -2.5 %, due to a downturn in the 

international stock market, and at that time this percentage was corresponding to -86 billion NOK.  

 

Graph 2: The Annual Return of the Fund 

 
The graph presents the annual return of the Government Pension Fund Global in percentages. Source: NBIM, 2015 
 

In 2004, Parliament adopted ethical guidelines for the Fund, and an ethics committee was created. 

The Code of Conduct is based on internationally accepted principles developed by the United 

Nations and the Organization for Economic Cooperation and Development, as well as values 

widely accepted among the people in Norway (IMF, 2008). The Council has the task of assessing 

whether investments in individual companies is conflicting to the Fund's ethical guidelines and then 

gives its recommendations to the Ministry of Finance. In recent years the Fund has focused heavily 

on sustainable investments, and sold their shares in many firms they felt were unsustainable or 

environmentally irresponsible (NRK, 2015). The Fund also tries to take on active ownership roles 

in the companies where they see possibilities for a change. 

 

The Fund has become a role model for other countries to follow because of its success. Both IMF 

and OECD are frequently pointing out the excellent management of the Fund’s resources. The 

philosophy that started in the beginning of the 60’s with natural resources being a part of the 

Norwegian government property is very different from that of other sovereign wealth funds. For 

example, while Norway claims ownership over oil in its land, Canada assumes that any oil in the 
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ground belongs to the companies that extract it. Also, although Heritage Savings Trust Fund in 

Alberta (Canada’s sovereign wealth fund) was to add 30 % of oil royalties to its wealth every year 

since 1976, the revenues generated from non-renewable resources (oil) were no longer added to the 

fund after 1987, which has been criticized by many. Furthermore, the governments of Alberta have 

regularly raided the Canadian savings fund, instead of steadily phasing the wealth into the economy 

in small percentages. This is the main reason why the Canadian fund is worth much less than the 

Norwegian Fund, even though the Heritage Savings Trust Fund was established 14 years prior and 

the Canadians extract twice as much oil as the Norwegians (in 2014 the Canadian sovereign wealth 

fund was worth 110 billion NOK7). 

 

The Norwegian sovereign wealth fund practices a high degree of transparency, and among other 

things publishes all their investments at year-end. This degree of transparency is unusual among the 

sovereign wealth funds of the world. An example of this is the case of Saudi Arabia. The Saudi 

Arabian fund is known to be highly secretive regarding its holdings and investment strategies. The 

fund is believed to invest surplus earnings from oil extraction in mostly conservative asset classes 

such as bank deposits and US Treasury bonds (CNBC, 2014). The Sovereign Wealth Fund Institute 

(2008) also claim that SAMA invests in low-risk assets such as Sovereign Debt. Although Saudi 

Arabian government owns all the petroleum in the land, and although the Norwegians produce only 

12 % of what the Saudi Arabians do in regards to oil, the Norwegian Government Pension Fund is 

more successful on the list of the largest sovereign funds (CNN, 2014; Norwegian Petroleum 

Directorate, 2015; Sovereign Wealth Fund Institute, 2015). With all the secrecy surrounding the 

Saudi funds it is difficult to get the facts of the Saudi Arabian “oil fund” being worth less than that 

of Norway. As the risks on their investments are lower, the yields may also be lower. The Saudi 

Arabian prince has recently stated his interest in having a sovereign fund like the one of Norway 

(CNBC, 2014). Their own, the Saudi Arabian Monetary Agency (SAMA) Foreign Holdings, 

established in 1952, is an entity controlled by the country's central bank, the SAMA. It is mainly 

derived from the country’s oil wealth. Foreigners pay higher taxes than they would in Norway, 85 

%, and domestic corporations only pay a religious fixed-rate tax, Zakat, at 2.5 %, which is quite 

different from the Norwegian model, where taxes are equal for all oil companies. This may be one 

of the reasons for a lower fund amount. However, the SAMA Foreign Holdings is still the third 

largest sovereign fund in the world. 

                                                        
7 Calculated May 20th 2015 
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4.3.3 Politics and the Fund 
Unlike most other large state oil funds, which mainly belong to authoritarian regimes, the 

Norwegian Government Pension Fund Global is based in a democratic country. This means that the 

Fund is continuously subject to democratic debate. All significant changes in strategy must be 

submitted and approved by Parliament. The 4 % budgetary rule has been questioned for many 

years, and though there have been many changes in the government since the establishment of the 

Fund, the ruling parties have all agreed on its main principals and rules. However, discussions do 

exist on the topic.  

 

The Norwegian Parliament is currently comprised of eight parties. The three parties holding most 

seats, have acquired from 16 % to around 30 % of the votes, and are therefore considered the parties 

with the most crucial influence on the Norwegian economic policy. These are Arbeiderpartiet 

(Labour), Høyre (the Conservatives) and Fremskrittspartiet (the Progress Party). 

 

Labour is the largest party, holding roughly 31 % of the votes (Election Resources, 2013; 

Stortinget, 2014). However, the party has not had the governmental power since 2013. It was the 

Labour party that in 2001 presented the budgetary rule, which the majority in Parliament endorsed. 

Their principle is consequently that the oil fortune should benefit the community, and that there 

must be a significant governmental ownership of the oil sector. Thus, Labour want to spend less 

from the Fund when the economy is booming and more when there is a recession (Arbeiderpartiet, 

2013).  On the party’s website, they claim that by phasing more money into the economy than what 

the budgetary rule states, the country risks high interest rates and lost jobs (ibid.). Labour is 

therefore not keen to expand the Fund spending. Furthermore, they believe several generations 

should be able to benefit from the Fund, and thus a part of the Fund should be allocated to future 

pension schemes. Labour is willing to increase the spending from the Fund during a possible 

financial crisis.  

 

The second largest party is the Conservative party with around 27 % of the votes (Election 

Resources, 2013; Stortinget, 2014). At the moment the party holds the office of Prime Minister and 

share the governmental power with the Progress Party. The Conservatives state the importance of 

increasing the Government Pension Fund in volume to keep the current level of welfare for future 

generations. They are therefore against overuse of the Fund’s recourses, as this will leave later 

generations with a rising tax bill. The party also points out that the money should be spent in a 
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smart way that does not reduce the country’s competitiveness (Høyre, 2014). They are in general 

engaged in keeping the unemployment rate low. Furthermore, they argue that they want to spend 

the money on infrastructure, growth stimulating tax cuts, research and education (ibid.). 

 

The Progress Party is, with around 16 % of the votes, the third largest in the Parliament (Election 

Resources, 2013; Stortinget, 2014). The party is convinced that the budgetary rule should be 

changed, in that the 4 % should be increased, and is thereby the only party that is not endorsing the 

guidelines (SNL, 2015). This would, according to the Progress Party, result in increased 

investments in Norway rather than abroad, which has been the case so far (Fremskrittspartiet, 

2015b). This is reasoned by the fact that the Fund has grown more rapidly than expected and 

therefore the Fund should have more investment strategies than to solely invest in foreign securities 

(Fremskrittspartiet, 2015a). The party is also of the opinion that a part of the country’s fortune 

should be invested in unlisted stocks, managed by competences in Norway (ibid.). Further the 

Progress Party wants to separate the Fund and Norges Bank, and make sure the latter has an 

independent role to target a low inflation (ibid.). 

4.3.4 Can Norwegian Policy Makers Increase the Value of the Krone? 
However, according to the portfolio approach an increase of the government spending leads to a 

depreciation of the NOK. The 4% that the government is capable of withdrawing from the Fund can 

also be assumed to affect the production positively. As only 2.8 % is budgeted to be phased out into 

the economy this year, the government has a buffer of 1.2 % that can be used as government 

spending. In actual numbers the value adds up to around 84 billion NOK, which should be a great 

help to increase the value of the krone. Therefore, if the government chooses to take out a larger 

amount one year than the year before, it must be expected that the production will increase. In this 

case, according to the portfolio approach, it will imply higher domestic savings, which means that 

more people will buy securities, which will decrease the interest rate. When the interest rate 

decreases against the foreign interest rate it becomes less attractive for foreign investors to invest 

their wealth in Norway. This type of decrease in interest differential will lead to an appreciation of 

the NOK. Reversely, if the authorities choose to decrease withdrawals, it will imply a depreciation 

of the NOK. These scenarios are made on the assumption that the inflation differential is stable.  

 

On the other hand, the central bank also has an opportunity to intervene. They can alter the interest 

rate from day to day in order to increase the value of the NOK. According to the portfolio approach 



 56 

an increase in the domestic interest rate relative to the foreign interest rate, leads to an appreciation 

of the exchange rate. Further the portfolio theory argues that the authorities can influence the 

exchange rate with sterilized intervention. This is done by purchase or sale of the foreign currency 

without changing the monetary base. In practice the process is carried first with a sale/purchase of 

the foreign currency securities and then with a purchase/sale of Norwegian assets in an open market 

operation in the same size as the first transaction. 

 

According to the portfolio approach, there is an alternative way of changing the exchange rate. This 

suggestion is more theoretical since the Fund is abstained from investing in Norway according to 

the guidelines. Nevertheless, if it is assumed that the guidelines as they are today are abandoned, the 

Fund could work as a tool to affect the exchange rate by how it invests. If the Fund was allowed to 

invest in Norwegian securities it could make a shift in the preference for domestic and foreign 

securities. If the Fund affected the demand for domestic securities to increase it would cause the 

real interest rate to decrease, which again would lead to a real depreciation.  
 
 

4.4 Oil producers, exporters and importers 

The following will be an introduction to the world’s oil producers, net exporters and net importers. 

This information is necessary to understand how important changes in these players’ operations are 

to the oil price level. Below is a chart of the world’s largest oil producers. The US has since 2013 

surpassed both Russia and Saudi Arabia as the world’s leading oil producer (EIA, 2015a). These 

three countries, the US, Saudi Arabia and Russia, are by far the main producers of oil in the world, 

altogether producing more than a third of the world’s oil supply.  
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Graph 3: Production of Crude Oil Including Lease Condensate  

 
The graph presents the largest oil producers in the world by millions of barrels per day. Source: CNN, 2014 
 

However, Saudi Arabia is the leading member of the Organisation of the Petroleum Exporting 

Countries (OPEC), which is currently producing 40 % of the world’s oil supply, making it the 

single largest entity impacting the oil price (EIA, 2015e). Their mission is to coordinate and unify 

their petroleum policies, and ordinarily they regulate the oil price when it is out of balance by 

increasing or decreasing the oil production in their 12 member countries, which include Iran, Iraq, 

UAE and Venezuela, respectively producing 4.08, 4.01, 3.7 and 3.28 % of the world’s oil (EIA, 

2015d; OPEC, 2015). Clearly, changes in these countries’ and OPEC’s production can cause critical 

fluctuations in the world’s oil supply and hence the oil price. 
 

Below is a table showing the largest crude oil exporting and importing countries in 2013. Looking 

at the world’s exporters, again, Saudi Arabia and Russia are at the top of the list. UAE, Kuwait and 

Iraq are also large exporters, but the export is still less than half of both Saudi Arabia and Russia. 

Meanwhile, the US is not exporting any oil overseas due to their 40- year-old ban imposed after the 

Arab oil embargo in 1973. However, the US is the largest oil importer in the world, followed by 

China and Japan, which in 2013 imported respectively 5.8 and 4.4 thousand barrels per day. The 

Eurozone as a whole, which includes Germany, Spain, France, the Netherlands and Italy, 

constitutes a large part of the world’s oil imports. 
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Table 4: Oil Importers and Exporters  

 Country Exports  (Thousand 
bbl/day) 

 Country Imports (Thousand 
bbl/day) 

1 S. Arabia 8 733 1 US 6 618 

2 Russia 7 249 2 China 5 844 
3 UAE 2 743 3 Japan 4 395 
4 Kuwait 2 345 4 India 2 527 

5 Iraq 2 289 5 S. Korea 2 264 
6 Nigeria 2 070 6 Germany 2 238 
7 Venezuela 1 905 7 France 1 697 

8 Qatar 1 847 8 Singapore 1 244 
9 Angola 1 756 9 Spain 1 171 
10 Canada 1 643 10 Italy 1 153 

11 Norway 1 603 11 Taiwan 939 
12 Kazakhstan 1 400 12 Netherlands 798 

The table shows the largest oil exporters and importers of oil in the world by thousand barrels per day. Source: EIA, 
2015d 
 

4.4 Dutch Disease 

In the 1970’s a large amount of natural gas in Holland was discovered. The industrialized country 

thought that the natural gas would make the country richer, and started exporting oil to the world 

market. However, as the Dutch currency grew stronger, importers could no longer afford the Dutch 

natural gas, and started importing form other countries instead (The Economist, 2014b). Thus, the 

Dutch lost their competitiveness and the demand for their natural gas diminished. At the same time, 

as the Dutch currency was so high, the country started importing products and services from abroad 

rather than growing and producing themselves (Corden, 1986). This caused a massive dependence 

on gas export revenues (ibid.). Also, when manufacturing and farming etc. is imported, and the 

natural gas sector was booming, more and more labourers started working in the gas sector (ibid.). 

When the demand for the Dutch gas fell, large current account deficits followed, and the 

government eventually found it necessary to stick to a contractive financial policy (ibid.). This 

contributed to unemployment rising sharply during the first half of the 1980s. 
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The term "Dutch disease" is since then8 used for the negative effects that an excessive use of 

income from a non-renewable natural resource can have on the exposed sectors, i.e. industries that 

export or produce in competition with foreign manufacturers. In other words, Dutch disease refers 

to the effects of discoveries or price increases of natural resources that lead to appreciating forces 

on the real exchange rate, factor reallocation and de-industrialisation (Magud & Sosa, 2010). The 

appreciating pressure on the real exchange rate is caused by the increasing demand for the country’s 

currency due to growing demand for its natural resource.  

 

How to spend the inflow of additional capital is crucial not only to curb Dutch disease effects, but 

also to maximize the benefits associated with the increased income (Magud & Sosa, 2010). In order 

to hamper or avoid the negative effect of a positive income shock the IMF recommends saving part 

of the export revenues from the natural resources, which can be used to either repay external debt or 

accumulating foreign assets—typically in a sovereign wealth fund to be invested abroad (ibid). The 

IMF highlights the Norwegian Government Pension Fund as an example to follow.  

  

                                                        
8 First used in an article by The Economist in 1977 
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5 Investigation of the Development in the NOK 
 
In order to show whether there exists a link between the oil price and the NOK, this chapter will 

analyse, explain and discuss the development in the NOK adjacent to the development in oil price 

through graphs presenting the observations from a 16-year period and a 1-year period. The 

development in the interest rate and inflation will also be presented and explained.  

 

To see whether the co-movement of the oil price and the Norwegian krone is a common pattern 

between oil price and exchange rates internationally, the currencies of two net importers, Sweden 

and United Kingdom, and two net exporters of oil, Australia and Canada, are additionally analysed.  

 

To properly show how the oil price and the exchange rate covariates in the graphs, the exchange 

rate will be based on number of euros per NOK (NOK/EUR). The exchange rate is normally (in 

other studies) noted the other way around (NOK per Euro), which is why where other studies show 

negative co-movement between the variables, the graphs of this chapter are likely to show the 

opposite. 

 

First, an overview of the oil price history will be presented, describing events and reasons behind 

price trends and changes. It was not until Ekofisk’s discovery in 1969 that Norway had its first 

commercial oil deposit, and oil (price) took a significant place in the country’s international trade, 

which is why the following oil price history will begin in the 1970s.  

 

5.1 Oil Price Development  

After decades of abundant supply and growing consumption, the world’s first significant oil crisis 

was triggered by the Yom Kippur war between Israel and Egypt in 1973. The Arab oil producers 

were against the US and other western countries supporting Israel in this war, and reacted by 

imposing an embargo on oil export to America and other nations allying with Israel. This boycott 

together with a reduction in Arabian oil production resulted in rocketing oil prices, as the western 

oil producing countries had lack of excess production capacity, and could not respond to the 

decreasing supply (Alhajji, 2005). The price quadrupled from USD 3 to USD 12 per barrel by 1974.  

Western countries experienced economic recession as a result of the under production, and their 

GDP growth rate dropped by 4.7 % in the US, 2.5 % in Europe and 7 % in Japan (Yan, 2012). Even 
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though the embargo was lifted on 17th March 1974, the oil price remained around USD 12 to USD 

15 per barrel until 1979. The crisis had fuelled environmentalism, and various acts such as 

Emergency Petroleum Allocation Act (1973) and the Energy Policy and Conservation Act (1975) 

were passed. 

 

The Iranian Revolution (1978) and the Iran-Iraq war (1980) lead to a sharp reduction in oil 

production, and therefore a very steep increase in the oil price. The events were seriously 

hampering the production capacity of both countries involved and resulted in the world’s second oil 

crises, with prices rising from USD 14 to USD 40 per barrel. The high oil prices resulted in a lower 

demand for oil, as consumers and producers of goods reacted by e.g. insulating their houses better, 

building more fuel-efficient automobiles, and increasing the efficiency in industrial processes. The 

market also reacted by increasing exploration and production of oil outside OPEC. The oil price 

since then began to fall and continued to do so for a long period. Faced with a lower demand and 

higher supply coming from outside OPEC, the organization tried to stabilize the price by imposing 

quotas on their member countries, but these attempts repeatedly failed, and prices remained low. As 

Saudi Arabia often became the swing producer when the other countries failed to keep to their 

quota, the country ended up losing much of their original market share and had to produce higher 

volumes to compensate for the low prices in order to keep revenues at the same level. 

 

However, Iraq’s invasion of Kuwait in 1990 caused a new short-lived oil crisis, as the UN laid a 

total embargo on oil exportation from Iraq and Kuwait, cutting 4.7 million barrels out of the supply 

side, and the international oil price rose from USD 14 to USD 40 in only three months. OPEC was 

quick to react, and was able to stabilize the market by increasing their production, resulting in the 

oil price falling back to around USD 15 per barrel. Thus, the world economy did not suffer 

substantially by this crisis. In fact, from 1990 to 1997 the world oil consumption rose abruptly, 

because of the booming economy especially in the Asian Pacific region and the USA, contributing 

to a price recovery that lasted well into 1997 (West Texas Research Group, 2011). 

 

The Asian financial crisis in 1997, however, hugely affected the world economy, and thus the 

demand for oil. By 1998 the prices had dropped to historically low levels at USD 10 per barrel. 

Underproduction by OPEC had a slight positive impact on the price, which then was hovering 
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between USD 22 and USD 28 a barrel in 19999, but it was not until the terror attack on 9.11, that 

the prices were to climb steeply again. In the wake of the terror attack there was a lack of consumer 

confidence and a weak economic growth. These circumstances lead to a decision by OPEC and 

Non-OPEC countries (Norway, Russia, Mexico, Oman and Angola) to jointly cut an extra 1,5 

million barrels per day on top of the 3,5 million barrels per day production cut that had already been 

executed during 2001 (OPEC, 2002). This production cut was put in to effect from January 1st 2002 

and led to a rise in oil prices (ibid.).  

 

Graph 4: Brent Crude Oil Price Development  

 
The graph displays the oil price development measured by USD per barrel from 1970-2015. Source: Datastream, 2015 
 

Venezuela’s political disagreements, which led to breakdowns in oil production and refineries, were 

also a big part of the oil price increasing. Concerns about the situation in Iraq additionally kept 

crude oil prices high. This increase was to last until the financial crisis in 2008, and the prices 

peaked in July that year at USD 142 per barrel (EIA, 2015b). During the second half of 2008 the 

prices dropped by over USD 100 in only 5 months to around USD 40 per barrel, due to a negative 

shock on world demand.  

 

Despite a fairly weak global economy, the prices again started to rise during 2009. A continued rise 

in 2011 was much due to political unrest in the Middle East and the revolt in Libya (Bolton, 2014). 

                                                        
9 OPEC cut production by 4,3 million barrels per day in March 1999. 
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The prices peaked in April that year at around USD 125 per barrel, but were generally fluctuating 

around USD 100 to USD 110 all through 2013 (ibid.).  

 

The plummeting oil price has been hard to overlook this past year. Since June 2014, the oil price 

has fallen by more than half of its value, and has been fluctuating around USD 50 per barrel since 

December, a price that has not been seen in almost 6 years. Though the price has had a slight 

upswing since the end of January, analysts predict the price will stay below USD 100 a barrel for 

years to come (ValueWalk, 2015).  

 

The reason for the sharp fall in oil price is twofold – a weak global demand and surging US oil 

supply, which has caused a massive overflow in the market (IMF, 2015). The low demand is due to 

weak economic growth in many major countries still struggling in the aftermath of the financial 

crisis (World Bank, 2015). The Euro Area, Russia, emerging parts of Latin America and Japan have 

had especially disappointing signs of recovery, which largely effects the demand (ibid.).  

 

The sudden upsurge in oil supply is mainly caused by shale oil production in the US. Shale oil is a 

type of unconventional crude oil extracted from rock and shale formations, which is easily refined. 

The way of extracting this oil was industrialized in 2008, and has since then rapidly increased US 

petroleum production, and decreased their imports (The Economist, 2014c; NRK, 2014a). Many 

predict the US to be self-sufficient within a few years due to their shale oil production (Deloitte, 

2014). 

 

As OPEC in November decided not to intervene by lowering production, the oil supply continues to 

overflow the market. If nothing should hamper the production or increase world demand, the US 

could become a new regulating force, as American shale oil extraction rapidly catches up with 

Saudi Arabian oil production (Financial Times, 2014c). 

 

However, Saudi Arabia, OPEC’s leading oil producer, recently initiated a price war with the US 

with intent to undercut American prices until US production no longer is profitable. As extracting 

oil is much cheaper in Saudi Arabia, and as the country has an USD 800 billion foreign exchange 

reserve, the Saudis in theory have the ability to do this (Smith & Sharples, 2014). 
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5.2 The Oil Price and the Norwegian Krone’s Development 

This chapter will focus on the relationship between the Norwegian krone and the euro. The 

exchange rate between the krone and the euro is extremely important for the Norwegian people. 

The reason for this is that some of the closest trading partners to Norway use the euro as their 

currency.  

 

Graph 5: The Real Effective Exchange Rate vs. the Price of Oil 

 
The graph displays the development of the real effective exchange rate of the krone and the oil price development 
measured by USD per barrel from 1970-2015. Source: Datastream, 2015 
 

Graph 5 shows the development in the real effective exchange rate of the Norwegian krone against 

an index made up of 36 currencies over a 16-year observation period. The left axis measures the 

rate that the 36 currencies have to pay for the NOK. The krone’s development has clearly had an 

upward trend the past 16 years, which means that the krone mainly has appreciated against the 

index. The right axis displays the price of one barrel of Brent crude oil in USD. There is no doubt 

that the two variables generally have moved in the same direction during this period. From 1999 

and until the second quarter of 2012 the NOK seems to closely follow the oil price. This is followed 

by a period of two years without a co-movement, as the variables move in different directions in 

different periods. During the last half of 2014 the two variables again seem to have a very similar 

development. 
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Graph 6: Oil price and NOK Development 1999-2015 

 
The graph displays the development of the Norwegian krone and the price of oil in USD per barrel between 4th of 
January 1999 and 26th of June 2015. Source: Datastream, 2015 
 

The above graph discloses the movements of the oil price and the nominal exchange rate of 

Norwegian krone through the last 16 years. The left axis displays the value of one krone measured 

in Euros, while the right axis is a measurement of the price of one barrel of Brent crude oil in US 

dollars. Graph 7 and 8 below depict the relationship between the Norwegian exchange rate against 

the Euro and the interest rate and inflation differential between Germany and Norway through the 

same period, respectively.  

 

Although Norwegian monetary policy’s goal was to have a stable exchange rate against a currency 

basket made up of European currencies until 2001, this has not always been the case. The 

Norwegian krone generally increased its value through the first years of the observation period. 

This appreciation of the NOK followed an increase in the oil price, which appeared as a reaction to 

the OPEC’s decision on trimming their production in March 1999. The interest rate differential 

against Germany was also on its way up. The difference between the Norwegian and the German 

inflation rate at that time was generally shrinking. After the dot-com bubble in the stock market 

burst in 2000 many central banks led low interest rate policies to prevent a decline in the real 

economy. Simultaneously, cheap imports from China and other emerging economies contributed to 

curb inflation in the industrialized countries. Therefore the impact from this crisis did not seem to 

create severe problems for the krone’s growth. 
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Graph 7: Interest Rate Differential and NOK Development  

 
The graph displays the development of the Norwegian krone measured against the euro, and the interest rate differential 
between Norway and Germany between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 

Graph 8: Inflation Differential and NOK Development  

 
The graph displays the development of the Norwegian krone measured against the euro, and the inflation rate between 
Norway and Germany between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 

In 2002 the krone rose to record high levels (approximately 10 %) against the Euro, and stabilized 

for a year before it again depreciated and hit bottom in the end of January 2004. This jump in the 
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NOK lead to a sharp downturn for Norwegian exporters, which was blamed on the government, as 

the appreciation appeared to be caused by a large positive interest rate differential with other 

countries (NRK, 2003; Rime, 2003). While other countries were cutting interest rates due to the 

weak trend in international economy, the Norwegian Central bank had been increasing its interest 

rate with approximately 5 % since year 2000. The highest difference in interest rate between 

Norway and Germany during 2002 was recorded on the 13th of June at 1.9 percentage points. The 

oil price at that time was steadily increasing, and did not follow the same pattern as the exchange 

rate.  

 

When the Iraqi war broke out the oil price increased by over USD 10 per barrel. High oil prices 

causing a weak economy gave grounds for an expansionary fiscal policy, as well as to spending 

more than what is stated by the budgetary rule. From December 2002 to March 2004, the 

Norwegian policy rates gradually lowered by as much 5.25 percentage points and ended at 1.75 %. 

This stimulated demand from households. The interest rate decline also caused a significant 

weakening of the krone, and much of the preceding appreciation was reversed. During the first half 

of 2003 the krone’s value was reduced by almost 11 % against the euro. 

 

From 2004 and on the krone increased, and stayed relatively stable until the financial crisis hit 

Norway in 2008. As the international economy was recovering, the Norwegian export picked up its 

pace. The demand for Norwegian commodities was especially large in other OECD countries as 

well as in China and India, which is why the value of the krone again was increasing. The oil price 

doubled its value from 2003 to 2006. Strong growth in the Norwegian economy and high 

investments in the oil industry made expectations for a strong krone. High oil prices pulled in the 

same direction. However, the krone still weakened considerably from May to October 2006. The 

dip was believed to be caused by an expectation of higher interest rates in Sweden, while the 

Norwegian interest rate was expected to stay the same, which decreased the krone’s attraction 

(Dagens Næringsliv, 2014). This did not seem to coincide with the movement of the oil price. 

 

The financial crisis caused a lower consumption worldwide, including that of oil. As a result of this 

the krone sharply depreciated against the euro, and reached its lowest point at year’s end, when 1 

krone was worth 0.1052 euros. The lowest price for Brent crude oil was observed in August of 2009 

with USD 68.95 per barrel. The Norwegian key rate reached its highest level since 2002 at 5.72 % 
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in 2008, and at the end of that year, there was no difference between the German and the 

Norwegian interest rate. Although the krone appreciated shortly after its sharp tumble, the krone did 

not reach its normal level before end of 2010. However, as stated earlier, the recession did not hit 

Norway’s economies as hard as it did other countries’, due to being aided by an active fiscal policy 

and monetary and credit policy, which contributed significantly to limiting the drop. Thus, though 

the krone suffered a fall, it was quicker than many other currencies to climb up to normal levels.  

 

Towards 2012, the krone experienced a strong value growth. At that time one Euro traded at a price 

of around 7.4. Although the oil price dropped that summer, the appreciation continued through the 

year. Measured against Norway’s trading partners, the value of the krone was among the highest 

ever recorded. Norges Bank then lowered its key rates, with the assumed motive to weaken the 

Norwegian krone and gain competitiveness in the export market.  

 

The krone depreciated all through 2013, and though it experienced a minor jump in 2014, the krone 

has now (2015) dropped to historical lows. The oil price has followed the same pattern, 

experiencing its fastest slump since the year 2008, and slashing the projections through 2014 and 

2015 (EIA lowered their oil price forecasts several times during 2014). The interest rate has 

generally been higher than the one of Germany the last two years, but dropped in 2014 when 

Norges Bank decided to cut the interest rate with 0.25 %. Though the central bank was expected to 

lower the interest rate by another quarter of a percentage in 2015, this has not happened. The 

inflation in Norway has been falling relative to the German inflation during the last three years. 

 

Observing the one-year development in the graph below, it is quite clear that the price of oil and the 

krone have followed the same path. The NOK stayed more or less stable during spring 2014 and 

over the summer, with only minor fluctuations. However, the oil price decline is seemingly having 

an immense effect on the NOK from the last half of June and through the rest of the observation 

period.   
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Graph 9: Oil Price and NOK Development 2014-2015 

 
The graph displays the development of the Norwegian krone measured against the euro, and the development in the 
price of oil in USD per barrel between 1st January 2014 and 26th of June 2015. Source: Datastream, 2015 
 
In the end of November and through December a dramatic drop at around 10 % can be detected in 

the krone’s value. In the middle of January the oil price was worth 60 % less than its peak in June. 

From then both variables started increasing again, but have more frequent and intense fluctuations 

than the previous year. When the oil price starts to rise again from end of January to early March 

the value of the NOK follows the same pattern. However, a minor drop in oil price in the beginning 

of March seems to have significant effect on the NOK, which recovers within a week and starts to 

increase, even though the oil price stays stable. 
 

5.3 Oil Price and the Canadian Dollar’s Development 

Canada is another net exporter of oil, and it is therefore interesting to see whether their currency 

acts in a similar fashion as the Norwegian krone when the oil price is changing. The Canadian 

dollar is known as a commodity or petroleum currency, due to the country's substantial raw material 

and petroleum exports (CIA, 2015b). The currency has had a flexible exchange rate continuously in 

place for close to five decades. 
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Graph 10: Oil Price and CAD Development  

 
The graph displays the development n the Canadian dollar measured against the euro, and the development in the price 
of oil in USD per barrel between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 
Graph 11: Interest Rate Differential and CAD Development  

 
The graph displays the development of the Canadian dollar measured against the euro, and the interest rate between 
Canada and Germany between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 

The Canadian Dollar steeply appreciated against the euro from 1999 to the end of 2001, except 

from an abrupt fall in 2001 caused by the global slowdown following the IT-bubble’s burst (Bank 

of Canada, 2006). The dollar was recovering from an international financial downturn, and 
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investors were focusing on the current account deficit reduction, as well as strengthening 

commodity prices in the world (ibid.). Through 2001 and 2002 the dollar was trending downwards, 

and reached a low at years end in 2002. The interest rate differential with Germany gradually fell 

from 1.5 to around 0.5 from 1999 to 2003. The exchange rate relative to the euro stayed rather low 

until 2005, and hit its lowest point in 5 years by the beginning of 2004. During this 6-year period 

the Brent price has steadily increased, and is only affected by minor fluctuations.  

 

From 2005 to 2006 the CAD sharply strengthened and fluctuated around 0.7 until the end of 2006. 

The Bank of Canada (2006) designated this crowning to the rising oil prices and Asian markets 

boosting the prices of the country’s commodity exports. Also the graph depicting the interest rate 

differential with that of Germany was trending downwards. The dollar then weakened again for the 

rest of 2006. In 2007 presumably another boost by the oil price lifted the dollar up to a 7-year peak 

in 2008. The financial crisis set in, and the exchange rate dipped to 0.57. The dollar had not been 

this low compared to the euro since 1999. 

 

After the financial crisis, the dollar quickly rose again (quicker than the oil price) and peaked in mid 

2010 before it slowed down for some years. In august of 2012, the CAD reached an all time high 

(0.82). However, again the high levels did not hold. The dollar tumbled against the euro, and in 

2014 it was worth only 0.60 euro. From 2011 to the end of 2014 the interest rate differential 

between the Germany and Canada has steadily increased from -0.12 to +1.35. While the Brent price 

fell through 2014 and the beginning of 2015, the Canadian dollars appreciated.  

 

5.4 Oil Price and the Australian Dollar’s Development 

The Australian dollar is the 6th most widely traded currency in the world, gaining popularity for its 

stability and lack of government intervention in the foreign exchange market (Forexct, 2015). The 

Australian dollar’s development is interesting to illustrate together with the oil price development 

because Australia is to some extent an oil-exporting nation (Australian Bureau of Statistic, 2007).  
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Graph 12: Oil Price and AUD Development  

 
The graph displays the development of the Australian dollar measured against the euro, and the development in the 
price of oil in USD per barrel between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 

The Australian dollar appreciated against the euro the in first years of the paper’s observation 

period, while the oil price was also moving upwards. In the end of 2000 the dollar started losing its 

value, which was also the case for the oil price in the same period. However, during both of these 

scenarios, the AUD seems to have steeper ups and downs than the oil price does.  

From the second half of 2001 to 2003 the two variables look to draw in opposite directions, but 

during the following year they again co-move upwards. During this time the Aussie dollar was 

almost perfectly correlated with the price of US gold (Dorsch, 2014; Rodriguez, 2012). The 

difference between the German and Australian interest rate is mainly following the same pattern as 

the EUR/AUD exchange rate in this period. 

 

From 2005 to the second half of 2008 the Australian dollar has a more or less stable pattern at 

around 0.6. Although the oil price is steeply increasing and then decreasing, the dollar does not 

seem to be affected before June of 2008, where it tumbles together with the oil price and ends up at 

record lows (0.48) in the beginning of 2009. The interest rate differential line (depicted below) 

moves in the opposite direction as the Australian dollar between 2006 and 2007, before it is 

fluctuates around 1.5 while the dollar peaks. The differential then seems to correlate with the dollar 

from the middle of 2008.  
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Graph 13: Interest Rate Differential and AUD Development  

 
The graph displays the development of the Australian dollar measured against the euro, and the interest rate between 
Australia and Germany between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 
 

During the next four years after the financial crisis the oil price and the exchange rate are highly co-

moving. The same is true for the interest rate differential. The Australian dollar was very quick to 

recover, and which reflected the country’s relatively strong economy. Except from an incident in 

the middle of 2012, where the oil price sharply dropped and the AUD quickly strengthened before 

both went back to normal, the dollar and Brent oil price are developing in a very similar manner. 

Australia’s AAA credit rating, relatively high interest rates and more interest from official 

investors, were important factors in the dollar’s increase in the years after the recession. Between 

winter and summer of 2012 the interest rate differential was trending downwards, though the spikes 

seem to follow those of the AUD. 

 

In 2013 the oil price was more or less stable, while the AUD fell, which lasted for a year. The 

interest rate differential was on its way up during this period. In 2014 the AUD appreciated through 

most of the year, but lost value together with the oil price during October, September and 

November. The two strengthened in tandem during the last of the observation period, though the oil 

price had lost far more of its value than the AUD had. The interest differential was trending in the 

opposite direction.  
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5.5 Oil Price and the British Pound’s Development 

The British pound sterling is the fourth most traded and liquid currency in the world. UK has an 

inflation target of 2 %, and to achieve this target, the Bank of England uses quantitative easing (QE) 

to increase the money supply and thus stimulate the economy and increase private spending. Bank 

of England buys financial assets, which affects the interest rate on the assets. The output of this QE 

is that the cost of borrowing money is decreased, which will lead to higher private consumption and 

investment (Bank of England, 2015). Since the sterling represents an oil importing economy its 

development becomes interesting to illustrate along with the oil price (CIA, 2013). Furthermore, the 

sterling’s development will be illustrated together with that of the interest rate differential between 

the UK and Germany.  

 

From the start of this paper’s observation period the sterling and the Brent Crude oil price have 

moved in opposite directions. When the oil price increased from 1999 to the middle of 2000, the 

pound depreciated against the euro, and the reverse happened in the next years. The oil price was 

trending upwards while the pound was more or less stable against the euro until the end of 2007. 

Through 1999 to 2003 the interest rate differential and exchange rate more or less moved in 

opposite directions, but during the next five years, the interest rate differential seems to co-move 

with the pound. Interest rates were hiked to a 6-year high in 2007, but as the German interest rate 

also rose during this period, this did not pose a significant change in the interest rate differential 

(The Guardian, 2015). 

 
The Brent and exchange rate then co-moved upwards until 2008, when the pound stabilized while 

the oil price spiked. When the price of oil tumbled through 2008, the exchange rate of the pound 

appreciated, and reached record highs at 0.98 the second last day of the year. Again the movement 

of the oil price was reverse of the pound. This lasted well into 2010, with the pound trending 

downwards and the Brent climbing back up. The interest rate was trending downward and was 

highly volatile during 2008. Interest rates were slashed to a record low of 0.5 % in 2009 in order to 

stem the fallout from the financial crisis. This made the difference between the UK and German 

interest rate increase in an upward direction. Since 2008 it seems that the pound relative to the euro 

has had the reverse course of that of the interest rate differential.  
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Graph 14: Oil Price and GBP Development  

 
The graph displays the development of the British pound measured against the euro, and the development in the price of 
oil in USD per barrel between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 
Graph 15: Interest Rate Differential and GBP Development  

 
The graph displays the development of the British pound measured against the euro, and the interest rate between Great 
Britain and Germany between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 

In most of 2011 the two variables seemed to co-move, and though the Brent price had a short-lived 

jump, both ended up dropped until summer of 2012. Since the end of May 2013 the pound has 

depreciated relative to the euro, and in March of 2015 it hit its lowest point since the financial 

crisis. The sterling had a volatile year in 2014, reasoned by many as reactions to shifting interest 
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rate expectations. In 2015 the inflation has hit a record low of zero, and is expected to decrease 

even more (The Guardian, 2015). The interest rate has been kept at 0.5 % since the aftermaths of 

the financial crisis. 

 

5.6 Oil Price and the Swedish Krona’s Development 

In this paragraph the Swedish krona’s development will be illustrated together with the movements 

in the oil price. Sweden is too a net importer of oil (CIA, 2015a). The interest rate differential will 

be illustrated in a separate graph. Sweden has a monetary policy with an inflation target of 2 %. 

Once a week the central bank of Sweden, the Riksbank, adjust the money supply by issuing repo 

certificates to the commercial banks (liquidity surplus) or by buying securities from the banks at the 

repo rate (liquidity deficit) (Sveriges Riksbank, 2015). 

 

Graph 16: Oil Price and SEK Development

 
The graph displays the development of the Swedish krona measured against the euro, and the development in the price 
of oil in USD per barrel between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
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Graph 17: Interest Rate Differential and SEK Development  

 
The graph displays the development of the Swedish krona measured against the euro, and the interest rate between 
Sweden and Germany between 4th of January 1999 and 26th of June 2015. Source: Datastream, 2015 
 

From 1999 to the first half of 2000 the Swedish krona appreciated against the euro, and spiked at 

0.124 euro, which has not been seen since. After this, the krona depreciated until the end of 2001 

where it was worth close to 0.1 euro. The oil price had a much smoother 3-year period, but was 

somewhat moving in the same directions. The differential between Swedish and German interest 

rate spiked a year before the EUR/SEK (in 2000) before it quickly fell and moved in opposite 

direction as the krona.  

 

In 2002 the krona held a stable course and was fluctuating around 0.11 euro. This lasted well into 

2005. The krona did not follow the value increase of the oil. A small dip in both variables happened 

in the end of 2005, before the krona again stabilised until the international recession, and the oil 

price climbed towards new heights.  

 

The krona slightly trended downward from the end of 2007, but did not collapse before the end of 

2008, where the graphs of the oil price and the Swedish exchange rates completely overlap.  From 

then on the variables seem to be very much in sync. The Swedish krona has followed the same path 

as the oil price. However, the plunge in 2014/2015 is not as steep as what the oil price experienced. 

During these years after the financial crisis, the interest rate differential was mostly co-moving with 
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the other two variables, the years between 2011 and 2013, where the interest rate in Sweden was 

lowered due to a low inflation in the economy.  

5.7 Summary of the Chapter 

The Norwegian krone’s development relative to the euro has been more or less stable through the 

16-year observation period. However, large fluctuations have occurred in 2003, 2006, 2009 and 

2014, which have also proved to arise for the price of oil. These years are also marked in history as 

times of political instability (war in Iraq), increasing export to Asia, international financial crisis 

and oversupply of oil in the global market. Therefore, when looking at the graphs depicting the 

movements of the oil price and the NOK, there are grounds for arguing a strong dependence 

between the two. The impact of the oil price seems to have been greater during the years after the 

financial crisis, within which the two variables have moved closely together. Especially close are 

the movements in the two variables during the fall of 2014, when the oil price fell by over 60 % and 

the krone lost a lot of its value.  

 

Like the Norwegian krone, when measured against other currencies the Canadian dollar is quite 

stable, and its ups and downs seem to counterbalance each other over time. However, other 

similarities between the developments in the two currencies are difficult to spot prior to the global 

recession. The exchange rate does not seem to follow the Brent crude oil price at all. After 2008, 

however, the movements of the two variables were more in sync.  

 

During the observation period of this paper the AUD has been strengthening, which has also been 

the case for the oil price when excluding the year between 2014 and 2015. The Australian Treasury 

(2012) attributes the general increase since the beginning of the 2000’s to terms of trade doubling 

over the years, mainly due to world prices increasing for Australian commodities, and as Crude 

petroleum is the 5th largest exported commodity in Australia, the degree of impact found between 

oil price and Australian dollar in this thesis seems fitting. However, the co-movement between the 

two is much closer after 2008, which is also what was found when analysing the NOK and the 

CAD. The interest rate differential also seems to play a large part in the value of the AUD. 

 

The sterling seems to have a different relationship with the oil price than the Norwegian krone. 

After 2003 the oil price and the British pound follows more or less opposite paths, but does not 

seem to be affecting one another, as the fluctuations do not appear to be simultaneous to the naked 
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eye. The graphs showing the interest rate differential vs. the pound’s development also seems to 

have this shape. Thus, if the oil price is in fact affecting the GBP, it will be in a different way than 

for the oil exporting countries’ currencies. 

 

Although Norway’s neighbouring country is a net-importer of crude oil, the Swedish krona’s 

development looks to be more alike that of the NOK than the GBP, especially after the first half of 

2008, where the krona heavily co-moves with the oil price. The interest rate differential also seems 

to be a better indicator of the SEK’s movement, as the two move in similar directions. The trend in 

the krone is a slight depreciation over the 16 observed years. Sweden’s currency is the only 

currency in this thesis’ analysis with this trend. 

 

5.8 Discussion of Exchange Rate and Oil Price 

The Norwegian exchange rate is seemingly very dependent on the oil price. Looking at the graphs 

above, it is clear that the oil price and the Norwegian krone’s exchange rate follow a similar pattern, 

both in the long term and the short term. Major changes in the krone have often coincided with 

large fluctuations in the price of crude oil. If the krone’s jump in 2002-2003 is excluded, the 

displays of the two variables’ development seem almost identical in form. In other words, one 

immediately has reason to believe there is a strong dependency between the NOK and the Brent 

crude oil price when looking at their development through the last 15 years, which concurs with 

earlier studies.  

 

On the other hand, although the two variables seem to have a similar development, it can be argued 

that the krone has been much more stable throughout the last 15 years than the oil price. Looking at 

the fluctuations of the krone relative to the oil price, the differences are worth noticing. While oil 

price has experienced a steep climb from around USD 10 per bbl to over USD 140 per bbl in only 

15 years, the NOK has fluctuated around the same value the whole time. During the recession oil 

prices fell with over USD 100 down to around 40 in only 5 months. Thus, the oil was worth 71.83 

% less than before the crisis. The NOK was down only 0.02 in December 2008, which computes to 

19.56 % of its starting value in august 2008. Additionally, the NOK has been very stable compared 

to other “commodity currencies” (Norges Bank, 2015).  
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According to the graphical evidence, the oil price has had a much larger effect on the NOK after 

2008 than it had during previous years, as the variables are closely co-moving these years. Since it 

is assumed that the causality is from the oil price to the Norwegian krone, it is likely that the 

currency has become more dependent on the oil price in the latest 7 years.  

 

However, this shift is not limited to the Norwegian currency’s development alone. Similar change 

in the degree of impact has happened in relation to the development of other currencies as well. In 

fact, four out of five currencies experienced a similar development, if one should rely on the 

movement of these currencies measured against the euro alone. The narrowing trend between the 

two variables has even occurred in the Swedish exchange rate, which was not expected, as the 

krona is not a petroleum currency.  

 

5.9 Conclusion of the Chapter 

The krone is co-moving with the Brent crude oil price, and especially after the financial crisis, 

where the graphical evidence show a distinct change in the correlation between the two variables. 

Measured against other currencies, the Norwegian krone and the Canadian dollar stand out as the 

currencies having the tightest relationship with oil prices among the currencies analysed in this 

chapter, but as the correlation between the two variables is fluctuating, there are times when NOK 

is far from a perfect proxy for oil. As the relationship between the two variables has grown stronger, 

it would be logical to assume that Norway could be in risk of getting or having Dutch disease. This 

will be discussed further in Chapter 7 together with an investigation into whether the exchange 

rates’ dependence on the price of oil is as consequential as is concluded from the graphs above.  
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6. Statistical Analysis 
 

In the following chapter several regression analyses will be performed in order to see if they 

support the pattern found in the graphs in Chapter 5. As graphs may be misleading in that the 

relationship between the variables may be over or undervalued, or that other underlying factors may 

actually be the real influencing factor, a statistical analysis will give more exact measures on how 

much the Norwegian currency is related to the other variables.   

 

6.1 Research Design Outline 

The following analyses assume that the exchange rates are affected by the same three variables as 

those tested in Chapter 5: the oil price, differentials between the domestic and foreign countries’ 

interest rate, and the differentials between domestic and foreign countries’ inflation. In order to 

answer the research question of this thesis, what is especially interesting is of course the role of the 

oil price (if any) in changes in the Norwegian exchange rate. The findings will also be tested on 

other countries’ currencies, both of net exporters and net importers of oil. The data for the following 

independent variables are collected: 

 

• Brent Crude oil price per barrel in USD 

• Exchange rates 

• Interest rate differentials 

• Inflation rate differentials 

 

Dummy variables will also be included in some of the regressions. 

6.2 Sample 

The data used in this study will be panel data from a global sample of 10 currencies ranging over 

primarily two time periods, one from 4th January 1999 to 31st of December 2007, and one from 1st 

of January 2008 to 21st of April 2015. The purpose of using these two periods is to analyse the 

impact of the oil price before and after the financial crisis. In addition some analyses will be 

performed on data that cover the whole 16-year period.  
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Panel data is a set of repeated observations of the same individuals (exchange rates, interest rates, 

Brent price) collected over a number of periods. Access to observations of the same individuals 

over several periods allows for more realistic and accurate models than a simple cross-sectional 

data or single time series data. The mix of cross-sectional and time series data, which panel data 

provides, will improve the quality and quantity of the data in ways that are impossible using solely 

time series or cross-sectional data (Gujaranti, 2003). Panel data also provides more information than 

cross-sectional and time series data in that the data contains higher variation in the observations, 

less collinearity between the variables and several degrees of freedom, which makes the data more 

efficient. 

 

The study presents how the oil price, interest rate differential and inflation rate differential with 

other countries affect the currencies chosen. Other than the Norwegian krone, the Canadian dollar 

(CAD) dollar is analysed in order to examine whether the oil price has the same effect on another 

currency of a net oil exporting country. The currencies of net importers of oil are the Great Britain 

Pound (GBP), the Swedish krona (SEK) and the Australian dollar (AUD). The Australian dollar is 

included in this group, even though the value of oil export does not exceed the oil import notably 

(CIA, 2012). These currencies are measured up against the euro, the GBP, the CAD, the AUD, the 

Singapore dollar (SGD), the SEK, the Japanese Yen dollar (JPY), the New Zealand dollar (NZD) 

and the Polish Zloty (PLN), depending on which currency is analysed. The currencies used to 

measure the value of the currencies being analysed are chosen due to their attributes as stable and 

their high turnover. 

 

The 16-year regressions based on monthly observations include 200 observations per variable, the 

16-year regressions based on daily observations have approximately 4200 observations, the 7-year 

regressions based on daily observations contain 1900 observations and the regression illustrating 

last year’s development include 275 observation. There is no data for weekends or holidays.  

 

The oil price 

In this thesis the price of Brent Crude will be used for the oil price. Brent Crude includes four 

separate sweet, light crude streams produced in the North Sea, and serves as a benchmark for oil 

prices worldwide. The price will always be stated in US Dollars per barrel (bbl).  
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The interest rate 

The 10-year government bond of the respective countries denotes the interest rates used in the 

analyses, as this is the standard benchmark for comparing interest rates. The data is based on daily 

observations from the chosen time period. The German 10-year government bond will represent the 

interest rate of the Euro-zone. The domestic interest rate is subtracted by the foreign to get the 

interest rate differential, which will be the variable used in both the graphical evidence and the 

regression analyses. To test whether the interest rate is an acceptable variable according to 

correlation with the Brent price variable a correlation test is performed. The test is the Pearson’s R 

test where maximum and minimum values are +1 and -1 and in this paper R-values below 0.8 and 

above -0.8 are accepted (Hobdari, 2012).  

 

Table 5: Correlation between variables: Oil Price and Interest Rate Diff. 

 
The table depicts a correlation analysis between the oil price and the interest rate differentials used in the following 
empirical study. The Source: Datastream, 2015 
 

The table above expresses the correlation between the Brent price and the interest variables. The 

focus is on the first column where values between -0.756 and 0.016 can be noticed and that means 

interest rate as a variable is accepted since it is not too influenced by the oil price.  

 

The inflation rate 

Inflation rate differentials are computed by subtracting the foreign inflation rate from the domestic. 

The inflation data is obviously not obtained more frequently than once a month, and is collected 

from January 15th 1999 to March 15th of 2015. The inflation differential is chosen as a variable to 

test how it impact on the exchange rate in relation to the theory. As the interest rate was tested for 

correlation with the oil price, so must also the inflation rate be. Additionally the inflation rate will 

Brent Price NOR-GER Nor-Swe NOR-CAN NOR-JAP NOR-UK  NO-SG
Brent Price 1
NOR-GER Bond Diff -0,4127572 1
Nor-Swe Bond Diff -0,2153525 0,762888 1
NOR-CAN Bond Diff 0,01644799 0,546202 0,667188 1
NOR-JAP Bond Diff -0,7558974 0,562917 0,428711 0,4362104 1
NOR-UK Bond Diff -0,5075126 0,820606 0,72284 0,6605379 0,726781 1
 NO-SG Bond Diff -0,4690729 0,41901 0,45202 0,6338914 0,841413 0,6815 1
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be tested for correlation with the interest rate, since all these three variables will appear in the 

regressions.  

 

Table 6: Correlation Betw. Variables: Oil Price, Inflation Diff. and Interest Rate Diff 

 
The table depicts a correlation analysis between the oil price and the inflation rate differentials used in the empirical 
studies below. Source: Datastream 2015 
 

The table above shows the correlation between the Brent Price, the inflation and the interest rate. 

Again the critical value is +/- 0.8 and the only values that exceed this level, are variables that will 

not appear in the same regression in this paper, because the correlation between the different 

inflation levels in other countries is not in focus in this paper. An example of this is the Norwegian-

German inflation difference correlation with the Norwegian-Singaporean inflation difference. 

 

6.3 Data Collection and Reliability of the Data 

All data used in this thesis is obtained from Datastream, a large global financial and 

macroeconomic database covering equities, stock market indices, currencies, company 

fundamentals, fixed income securities and key economic indicators, controlled by Thompson 

Reuters. Most negative aspects of the panel data are related to the fact that collecting and 

maintaining the data is quite time-consuming. In addition, errors may occur due to ambiguous 

measurements or insufficient data for providing the information needed. Datastream contains daily 

observations for time periods ranging from 1973 to current date. Their data relies on national and 

global institutions such as OECD, EIU, IMF, Worldscope, and Morgan Stanley Capital (MSCI), 

which are all considered reliable sources. Using Datastream instead of individual smaller sources, is 

therefore giving this thesis more reliable data collected at similar intervals, which will diminish the 

downsides of using panel data. 

Brent Nor-Ger Nor-Can No-UK No-Sw No-Sg No-Jp No-Ge No-Jp No-Sg No- Se No-Ca No-Uk 
Brent Price 1
Nor-Ger Inflation Diff -0,2847 1
Nor-Can Infaltion Diff -0,0114 0,76513 1
No-UK Inflation Diff -0,5572 0,75938 0,5387 1
No-Sw Inflation Diff -0,1305 0,78607 0,74306 0,64088 1
No-Sg Inflation Diff -0,1823 0,80474 0,65158 0,70535 0,564 1
No-Jp Inflation Diff -0,3881 0,60635 0,50317 0,5127 0,36155 0,6155 1
No-Ge Bond diff -0,3457 0,38238 0,17969 0,51557 0,21741 0,2825 0,19867 1
No-Jp Bond Diff -0,7301 0,23543 -0,0118 0,55506 -0,0767 0,28614 0,51203 0,57332 1
No-Sg Bond Diff -0,4694 0,06568 -0,0635 0,2707 -0,2761 0,18673 0,51823 0,40773 0,83481 1
No- Se Bond Diff -0,2012 0,36429 0,21711 0,36373 0,12838 0,3423 0,33475 0,76499 0,44927 0,44819 1
No-Ca Bond Diff 0,06071 0,11777 0,19014 0,07988 -0,1664 0,20065 0,25161 0,52564 0,43167 0,62766 0,6526 1
No-Uk Bond Diff -0,4284 0,28104 0,11156 0,44224 0,01936 0,28327 0,47459 0,81394 0,73127 0,67395 0,71667 0,63798 1
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6.4 Reasons for Choosing This Approach 

The total sample time period from 4th of January 1999 to April 2015 is chosen for several reasons. 

First, the currency, which is most frequently used to measure the Norwegian exchange rate, the 

Euro, was first introduced in 1999. Secondly, this period contains the global financial recession, 

which is an important event both in terms of the oil price, the global economy and the Norwegian 

krone. Thirdly, as it is interesting to see the development in the chosen variables through this last 

year, the end date is pushed to April of the current year (2015). 

 

On the basis of earlier studies investigating the effect of oil price on the Norwegian exchange rate, 

as well as the exchange rate theory, the following analysis assumes that the NOK is affected by 

three variables; the oil price, differentials in interest rates with other countries and inflation 

differentials. The paper thus assumes that the fluctuations in the NOK are caused by variations in 

one or more of the three variables. 

• Choosing oil price as a variable is based on several news articles, the history of Norway’s 

economic development and studies conducted by skilled researchers. The oil price is 

believed to move in the same direction as the NOK/EUR, meaning that there should exist a 

positive correlation between the two. Therefore the assumption before conducting the 

analysis is that when the oil price increases, it takes more euros to buy one NOK. 

• In the theory chapter above, it is clear that interest rates play a big part in determining the 

exchange rate. Prior to the analysis, the paper assumes that the larger the interest rate 

differential is, the larger the effect will be on the NOK. If e.g. the domestic interest rate is 

higher than the foreign interest rates, the NOK is expected to appreciate against those 

currencies. 

• Inflation is chosen based on the theory behind the BoP approach. High inflation in Norway 

means that Norwegian goods increase in price relative to other countries’ goods. Demand 

for Norwegian exports will fall, which will make demand for NOK decrease, hence 

depreciate the NOK. The inflation is therefore believed to affecting the NOK’s exchange 

rate in that if the inflation increases, the NOK will depreciate. 
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The reasons for choosing several currencies is to check the robustness of the model on other 

petroleum currencies, as well as to see whether the results also holds for currencies of oil importing 

countries. The currencies chosen are all based on a floating currency regime, making the exchange 

rates vulnerable to outside changes. 

 

6.5 Choice of Model 

The graphical description is useful in order to get a good picture of the possible co-movements 

between the Brent Crude oil price, the interest rate differential with foreign countries and the five 

different currencies (NOK, CAD, AUD, GBP, SEK). The graphs describing the Norwegian krone’s 

development will additionally depict its co-movement with the inflation rate differential with other 

countries.  

 

The regression models are made with the purpose of revealing the true impact of the independent 

variables on the dependent. Ordinary Least Squares (OLS) is a statistical technique that attempts to 

find the function that most closely approximates the data (a "best fit"), and is the most popular 

estimator among those doing empirical work. The method is used to fit a straight line through a set 

of data-points, making sure the sum of the squared residuals is minimised. It is argued that the 

model may not find as robust regression lines as some other methods would, but it is still popular as 

it is much easier to work with mathematically than other statistical techniques.  

 

The regression analyses will primarily be based on the following multiple regression equation, and 

will express the relationship between the different exchange rates (S), the Brent Crude oil price and 

the interest rate differentials with other countries.  

  

S = 𝛽! + 𝛽!OilPrice+ 𝛽!InterestRate+ 𝛽!Dummy+ 𝛽!Dummy ∗ OilPrice 

 

The majority of the regression models in this report will be made on the regression above, though 

additionally there will be some more experimental regressions that can contain extra explaining 

variables. In the models testing whether the oil price has a larger impact on the exchange rate after 

the financial crisis compared to the pre-crisis period, dummy variables are used. These dummy 

variables make it possible to compare different time periods and they will only appear in 
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regressions where this is useful. The Brent price will be multiplied with a dummy variable with the 

value of 1 after 1st of January 2008 and 0 in the years before (from 1999). The same will be done to 

check the assumed increased impact from the oil price on the exchange rate during the time 

between the start of 2014 and April 2015. The interaction part (Dummy*OilPrice) will only appear 

with the oil price and not with the interest rate. The interaction of the dummy with the interest rate 

will be excluded due to the risk of multicollinearity, which can cause coefficients to switch signs 

(Hobdari, 2012). Furthermore, the interaction of the dummy with the interest rate is excluded due to 

the topic, which is investigating the impact of the oil price and not the interest rate. It is thus 

assumed that the interest rate has the same impact the period before the crisis in 2008 compared to 

post crisis period.  

 

The data collected from Datastream is exported to SPSS to manage the regression, where statistical 

analysis is set to a 95 % confidence level. In the analysis the data that will be used are significant at 

a 5 % significance level unless else is emphasized. Those variable that are not significant at 5 % 

significance level are marked with “*” in the table. The regressions can be found in the appendices, 

but the results of the regression will be illustrated in tables where the beta values, the R2 and a 

Durbin Watson test are highlighted.  

 

To test for robustness in the regression the tests will be carried out on a given currency against 

multiple currencies. Thus the direction of the currency’s movement can be confirmed.  

 

Finally some regressions will be made to explore how much of the change in the exchange rate is 

affected by the exchange rate itself. The purpose is to determine whether the change yesterday 

affects the change of the exchange rate today. These regressions will be explained with the 

following multiple regression:  

 

S = α+ 𝛽!OilPrice+ 𝛽!InterestRate+ 𝛽!Δ𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑅𝑎𝑡𝑒!!!+∈ 

 

Another example of an additional multiple regression is the following. It shows the impact the 

inflation rate has on the exchange rate.  

 

S = α+ 𝛽!OilPrice+ 𝛽!InterestRate+ 𝛽!InflationRate+∈ 
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In this report it is assumed that the real exchange rate is equal to the spot exchange rate, because the 

price level of oil is assumed to be the same foreign as well as domestic. This is explained in the 

following equation 

 

𝑠 = 𝑝 − 𝑝∗ + 𝑞 

 

In order to compare the regression coefficients and draw conclusions on their relative importance, 

hence remove the units-of-measurement effect, the analysis will present the standardized regression 

coefficients in the empirical study output tables. The tables will also show the explained variation 

(R2) and the Durbin Watson test scores. Even though the autocorrelation is expected and accepted, 

different methods will be modelled to see if it is possible to raise Durbin Watson values to a level 

around 2.0, which indicate no autocorrelation. These methods will consist of models where the 

changes in the values are in focus instead of the accumulated value. Further some modelling will be 

done to track how much the explaining values affect the in time t+1 and t+2 etc. 

 

The beta values (standardized coefficients) are categorized as weak, moderate and strong. These 

categorisations are based on the beta values in relation to each other. Thus in this paper a weak beta 

value is presented with a number between +/- 0 and 0.35, a moderate beta value between +/-0.36 

and 0.6, and stronger beta values will be higher. 

 

6.6 Testing the Models 

In order to test whether the variables chosen for the regression models have high explanation power 

when dealing with the different exchange rates, the thesis chooses to include the R square score of 

each regression output. R2 is a summary measure that communicates how well the sample 

regression line fits the data (Gujaranti, 2003). The “goodness of fit” lies between 0 and 1, the lastly 

mentioned meaning that all the observations would lie on the regression line, and 0 meaning that the 

dependent variable cannot by any means be explained by the independent variables. The models are 

rarely a perfect fit for the observations of an analysis. 
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Durbin Watson will be applied to test the regression for autocorrelation. Autocorrelation, or serial 

correlation, is a term for the error terms being correlated, and is a normal symptom when variables 

are omitted from a regression model (impure serial correlation) (Hobdari, 2012). There are some 

problems with using the OLS method when autocorrelation is detected: the true variance will be 

underestimated, the t values will look too good, and the chances of rejecting H0 when it is true are 

higher. As the thesis is dealing with time series, one can expect autocorrelation to be a fact in the 

analyses. The Durbin Watson score will be a number between 0 and 4. Values around 0 indicate 

strong positive autocorrelation, values around 4 will indicate negative autocorrelation, and a value 

close to 2 signals that the error terms are independent (there is no sign of autocorrelation). 

 

6.7 Analysis of the Norwegian Krone 

 

Table 7: Empirical 3-Variable Analysis of the NOK Exchange Rate  

Currency Brent Price 10-year Bond diff Inflation diff. Tests 
Log EUR/NOK -,247 

(-3.552) 
-,386 
(-5.329) 

,441 
(6.455) 

R2= ,254 DW= ,248 

Log CAD/NOK ,325 
(4.918) 

-,45 
(-2.159) 

,234 
(3.481) 

R2= ,095 DW= ,178 

Log GBP/NOK -,819 
(-17.243) 

-,296 
(-6.674) 

,261 
(5.779) 

R2= ,736 DW= ,179 

Log SEK/NOK -,324 
(-5.005) 

-,335 
(-5.169) 

,290 
(4.558) 

R2= ,246 DW= ,180 

Log JPY/NOK -,461 
(-4.653) 

-,366 
(-3.425) 

,349 
(4.641) 

R2= ,203 DW= ,103 

Log SGD/NOK -,264 
(-3.443) 

-,328 
(-4.281) 

,217 
(3.146) 

R2= ,137 DW= ,091 

The analysis is based on monthly observations in the period of 1999-2015 and it illustrates the impact of oil price, the 
interest and the inflation on six exchange rate pairs. It includes test of significance, autocorrelation and coefficient of 
determination. Appendix 1-6. Source: Datastream, 2015. 
 

Table 7 above displays the results from a regression based on monthly observations from a 16-year 

period. Looking at the table, the standardized coefficients (beta values) on Brent Price are mostly 

negative and statistically significant at the 5 % level. These coefficients imply that, everything else 

equal, the Norwegian krone appreciates against the euro, the British pound, the Swedish krona, the 

Japanese Yen and the Singapore dollar if the oil price is to increase. The tendency of a co-

movement between the oil price and the Norwegian krone, as suggested in the chapter above, 

therefore seems to be confirmed.  The krone would depreciate relative to the Canadian Dollar in the 

same scenario, which could be expected, as Canada is a net-exporter of oil as well. The impacts of 
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these coefficients go from semi weak to semi strong, the GBP/NOK being the exchange rate most 

affected by a change in the oil price (-0.819).  

 

The beta values of the inflation differential variable are all positive, which means that when the 

inflation in Norway increases relative to another country, the price of foreign currency in NOK will 

increase as well. In other words, the NOK will depreciate when the inflation rate in Norway is 

higher than in the foreign country, which is in coherence with the PPP theory in Chapter 3. The 

inflation differential betas are mostly to be considered semi-weak or moderate, depending on which 

currency the NOK is measured against. The exception is in the EUR/NOK relationship, where the 

inflation differential beta is somewhat stronger.  

 

The coefficients of the interest rate differentials are all negative, which also supports the theory on 

interest parity. When the interest rate in Norway increases relative to that of other countries, the 

price of the foreign currency will decrease, which means that there will be an appreciation of the 

Norwegian currency. The beta values are weak to semi moderate, and again it is the EUR/NOK 

relationship that is most sensitive to a change in the variable.  

 

The R2’s are in general pretty weak for all the tested exchange rates, except for the GBP/NOK 

exchange rate pair, where the chosen independent variables explain 0.736 of the exchange rates’ 

variation. The Durbin Watson test for autocorrelation is close to zero, implying positive 

autocorrelation in the variables. 

 

To see how much it will affect the explained variation if the model was to omit the inflation 

variable, a regression on the NOK based on daily observations for the 16-year period is presented 

below. This analysis can additionally confirm or discard whether the relationship between the 

CAD/NOK and the oil price still differs from the other exchange rate pairs. 
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Table 8: Empirical Analysis of the NOK Exchange Rate Before the Financial Crisis 

Currency Brent Price 10 year Bond diff Tests 
Log EUR/NOK -,433 

(-18.256) 
-,321 
(-23.315) 

R2= ,479 DW= ,019 

Log CAD/NOK ,111 
(4.494) 

-,171 
(-11.685) 

R2= ,184 DW= ,014 

Log GBP/NOK -,343 
(-23.555) 

-,060 
(-6.689) 

R2= ,823  DW= ,014 

Log SEK/NOK -,596 
(-23.881) 

-,333 
(-22.437) 

R2= ,208  DW= ,011 

Log JPY/NOK -1,018 
(-39.143) 

-,170 
(-3.596) 

R2= ,349  DW= ,009 

Log SGD/NOK -,960 
(-44.366) 

-,307 
(-17.251) 

R2= ,375  DW= ,008 

The analysis is based on daily observations in the period of 1999-2007 and illustrates the impact of oil price and the 
interest rate on six exchange rate pairs. It includes test of significance, autocorrelation and coefficient of determination. 
Appendix 7-12. Source: Datastream, 2015. 
 

Investigating the impact of oil price on the Norwegian krone the first 9 years of the thesis’ 

observation period, it is clear that the two variables have co-moved. The table above presents clear 

evidence that increases in the price of oil have caused an appreciation of the currency during the 

years prior to the financial crisis, as the majority of the beta values for Brent price are negative. The 

betas are relatively strong, meaning that the impact of the oil price is not trivial. The exchange rate 

relationship between the Canadian dollar and the Norwegian krone, however, proves to have had 

the opposite relationship with the oil price from 1999 to 2008. Nevertheless, the oil price beta value 

for this exchange rate pair is much weaker than that of the others, as it is only 0.111. 

 

The interest rate differential has also had an impact on the exchange rate, and the relationship 

confirms that an increase in the domestic country relative to the foreign would cause an 

appreciation in the value of the domestic currency measured against the foreign. This has been true 

for all tested exchange rate pairs analysed in this section. Nevertheless, this impact has been weaker 

than that of the oil price in that the beta values of this variable are mostly lower than the Brent price 

betas. Again the exchange rate pair CAD/NOK differs, as the interest rate differential has had a 

larger affect on the ratio than the oil price.  

  

The explained variation is generally low for all exchange rate pairs except the GBP/NOK, 

indicating that 82.3 % of the exchange rate ratio can be explained by the two chosen independent 

variables. As there are only two variables explaining the value of the krone, the low R2s in the other 
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regression outputs are acceptable. The Durbin-Watson tests also here indicate high positive 

autocorrelation between the variables of the daily observations for all exchange rate relationships, 

as the scores are all close to zero.  

 

Table 9: Empirical Analysis of the NOK Exchange Rate After the Financial Crisis 

Currency Brent Price 
Log EUR/NOK -6,003 

(-39.879) 
Log CAD/NOK -2,003 

(-11.033) 
Log GBP/NOK -,884 

(-9.758) 
Log SEK/NOK 2,582 

(14.429) 
Log JPY/NOK 1,583 

(9.459) 
Log SGD/NOK 1,635 

(10.281) 
The analysis is based on daily observations in the period of 2008-2015 and illustrates the impact of oil price on six 
exchange rate pairs. It includes test of significance. Appendix 7-12. Source: Datastream, 2015. 
 

Looking at the table above, it can be confirmed that there has been a shift in the degree of impact 

from oil price on the Norwegian krone’s value relative to that of other currencies. Since the 

financial crisis hit the global market the oil price has had a substantially larger impact on the krone 

than before. The relationship between the krone and the euro has been especially impacted by the 

price of oil, as the Brent price beta is valued -6.003, which is an extreme change from -0.433 as it 

was before 2008. This confirms what was observed in Chapter 5, where the value of the krone 

relative to the euro was closely co-moving with the development of the oil price. Thus, it is 

confirmed that an increase in the price of oil has caused appreciation of the Norwegian krone 

relative to the euro, all else equal. The Brent price beta value has also changed sign for the 

CAD/NOK exchange rate pair, and is thereby matching the results of the EUR/NOK, although the 

value of the beta is smaller. Also the output for the GBP/NOK exchange rate pair testifies to this 

strengthening negative relationship with the oil price, although the increase is to a much smaller 

degree than that of the others. 

 

Also the SEK/NOK, JPY/NOK and SGD/NOK relationships have had a larger impact from the 

price of oil the last 7 years, but these oil price beta values present evidence of the opposite effect. 

During the years after the financial crisis an increase in the oil price has caused a depreciation of the 
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NOK against the SEK, JPY and the SGD. The Brent price betas have all changed signs after the 

financial crisis. 

 

In order to be able to test and compare whether the impact of the oil price has been stronger the past 

year than in the years before, the table below presents the impact of oil price on the value NOK 

relative to other currencies in the years between 1999 and 2014. The interest rate differential has 

also been included as a variable in order to increase the model’s fit. 

 

Table 10: Empirical Analysis of the NOK Exchange Rate Before 2014 

Currency Brent Price 10 year Bond diff Tests 
Log EUR/NOK -,456 

(-29.908) 
-,441 
(-28.482) 

R2= ,285 DW= ,015 

Log CAD/NOK ,285 
(20.231) 

-,048 
(-3.417) 

R2= ,192 DW= ,013 

Log GBP/NOK -,943 
(-95.635) 

-,233 
(-23.903) 

R2= ,704  DW= ,010 

Log SEK/NOK -,396 
(-28.581) 

-,380 
(-27.678) 

R2= ,270  DW= ,013 

Log JPY/NOK -,461 
(-19.994) 

-,195 
(-8.192) 

R2= ,121  DW= ,005 

Log SGD/NOK -,239 
(-15.599) 

-,058 
(-3.384) 

R2= ,258  DW= ,008 

The analysis is based on daily observations in the period of 1999-2014. It includes a test of significance, autocorrelation 
and coefficient of determination. Appendix 13-18. Source: Datastream, 2015. 
 

Table 11 below shows the results from an empirical study on daily observations in the period 

between April 1st 2014 and April 21st 2015. Half of the oil price beta values present a higher degree 

of impact from the oil price on the NOK’s relationship with other currencies. As expected, the 

EUR/NOK exchange rate pair has been more affected by the oil price than before, and the direction 

of the impact seen in Chapter 5 has also been confirmed. The same effect is true for the 

Singaporean dollar. The oil price has had a much larger effect on the CAD/NOK the past year than 

before, and has additionally changed the direction of impact. The last two exchange rate pairs have 

had an opposite impact from the price of oil, but the beta values are all rather low. 
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Table 11: Empirical analysis of the NOK Exchange Rate 2014-2015 

Currency Brent Price 
Log EUR/NOK -,944 

(-5.061) 
Log CAD/NOK -3,308 

(-16.789) 
Log GBP/NOK ,088 

(0.734)* 
Log SEK/NOK -,284 

(-1.521)* 
Log JPY/NOK ,007 

(0.032)* 
Log SGD/NOK -1,960 

(-10.177) 
The analysis is based on daily observations in the period of 2014-2015. It includes a test of significance. Appendix 13-
18. Source: Datastream, 2015. 
 

The autocorrelation that is observed in the regressions in the tables above, indicates that a change in 

the oil price today does not only impact the exchange rate today, but also tomorrow and the day 

after tomorrow a.s.o. Thus the following models will present how to eliminate the autocorrelation, 

how much a change in the oil price affects the exchange rate in the following days, and how much 

the impact decreases over the following periods. 

 

Table 12: Empirical Analysis of the Delayed Effect of Oil Price on the NOK  

Currency Brent Price 10 year Bond diff Tests. 
Log EUR/NOK Lag-1 -,312 

(-19.558) 
-,267 
(-16.697) 

R2= ,100 DW= ,011 

Log EUR/NOK Lag-2 -,310 
(-19.398) 

-,266 
(-16.649) 

R2= ,099 DW= ,011 

Log EUR/NOK Lag-3 -,307 
(-19.242) 

-,265 
(-16.601) 

R2= ,098 DW= ,011 

Log EUR/NOK Lag-4 -,305 
(-19.095) 

-,264 
(-16.551) 

R2= ,097 DW= ,011 

Log EUR/NOK Lag-5 -,303 
(-18.940) 

-,264 
(-16.494) 

R2= ,096 DW= ,011 

Log EUR/NOK Lag-6 -,300 
(-18.788) 

-,263 
(-16.440) 

R2= ,095 DW= ,011 

Log EUR/NOK Lag-7 -,298 
(-18.634) 

-,262 
(-16.383) 

R2= ,094 DW= ,011 

The analysis is based on daily observations in the period of 1999-2015, and illustrates with lagged variables how the oil 
price impacts the following days’ exchange rates. It includes tests of significance, autocorrelation and coefficient of 
determination. Appendix 19-25. Source: Datastream, 2015. 
 

In order to analyse how long the Brent price will affect the exchange rate, the table above shows the 

lags from t-1 and up to t-7 on the Brent price. The interest rate in this model is assumed to impact 
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only the day of incident and not the following days. This is assumed because it is the oil price that is 

in the focus of this paper. E.g. t-1 means how yesterday’s oil price influences the exchange rate 

today.  

 

As depicted, the R2 is quite low (0.1), and during the following days it is decreasing 0.1 percentage 

point every day. The relatively lower degree of explanation compared to the Table 8 was expected 

since the price change today must explain more of the exchange rate than the one yesterday. The 

beta values of the oil price and the interest rate decrease by marginal amounts for every lag as well. 

This decrease makes sense since the price change yesterday must have a bigger impact than the one 

the day before yesterday, The Durbin Watson tests are equal for all lags inspected.  

 

Below, the paper presents applied modelling of the results above with the purpose of eliminating 

the positive autocorrelation (and autocorrelation in general). This can be done by running a 

regression on the daily change, Δ, in the exchange rate, in the oil price and in the interest rate. The 

reason for this is that the change forms a smaller value than the accumulated amount. In the table 

below the regressions show the impact on the EUR/NOK with the daily change as variables, in per 

cent (value t/value t-1) and in nominal numbers (value t - value t-1) respectively. 

 

Table 13: Empirical Analysis of the Daily Change in the NOK Exchange Rate  

Currency Brent Price 10 year Bond diff Tests 
Log Δ%EUR/NOK -,184 

(-12.179) 
,035 
(2.345) 

R2= ,035 DW= 1,967 

Log ΔEUR/NOK -,206 
(-13.700) 

-,006 
(-0.384)* 

R2= ,042 DW= 1,972 

The analysis is based on daily observations in the period of 1999-2015 and illustrates the impact of the daily percentage 
change (marked with Δ%) and the factual change (marked with Δ). It includes tests of significance, autocorrelation and 
coefficient of determination. Appendix 26-27. Source: Datastream, 2015. 
 

Table 13 proves that if the impact is regressed on the daily change in the values, percentage change 

of the Brent price has a slightly weaker impact on the exchange rate than the change in nominal 

numbers.  The interest rate now has a reverse discrimination in the case with 1 per cent change and 

a significantly weaker impact when the change is in real numbers. According to R2 the fit of the 

model is not as good as the more traditional model (Table 8). However, the Durbin-Watson test 

shows values close to 2, which indicates no or low autocorrelation in both the delta models.  

 



 96 

Furthermore it is of interest to investigate how the alteration in the exchange rate in time t, affects 

the alteration in the exact same exchange rate in time t+1. In the next table it will be demonstrated 

how this relationship works out by using lags from t-1 to t-3. The two traditional variables, Brent 

price and interest rate, remain in time t.  

 

Table 14: Change in the NOK Exchange Rate with the Exchange Rate as a Variable 

Currency Brent 
price 

Bond 
diff 

Δ%EUR/NOK 
(t-1) 

Δ%EUR/NOK 
(t-2) 

Δ%EUR/NOK 
(t-3) 

Tests 

Δ%EUR/NOK -,183 
(-12.128) 

,035 
(2.351) 

,029 
 (1.907)* 

N/A N/A R2= 
,036 
DW= 
2,020 

Δ%EUR/NOK -,186 
(-12.323) 

-,036 
(2.363) 

,030 
(1.968) 

,030 
(-1.966) 

N/A R2= 
,038 
DW= 
2,028 

Δ%EUR/NOK -,185 
(-12.316) 

,036 
(2.385) 

,028 
(1.882)* 

-,028 
(-1.881)* 

-,037 
(-2.470) 

R2= 
,039 
DW= 
2,027 

The analysis is based on daily observations in the period of 1999-2015, and illustrates the impact of the percentage 
change in yesterday’s exchange rate (t-1), the day before yesterday (t-2) etc. It includes tests of significance, 
autocorrelation and coefficient of determination. Appendix 28-30. Source: Datastream, 2015. 
 

The table above shows that the alteration in the exchange rate has some influence on the future 

alteration. In all three scenarios the Brent price impact does not really vary from the scenario in 

Table 13 without the additional lag. The lag variable in the first scenario is not significant at a 5 % 

significance level with its t-value of 1.91. In the second scenario where t-2 is added as a variable all 

four variables are significant. It shows that increases in both yesterday’s exchange rate as well as in 

the exchange rate two days ago generate an increase of today’s exchange rate with 0.03. Almost the 

same result can be observed in the third scenario where the t-3 lag is added, but again t-1 and t-2 is 

not significant at a 5 % significance level.  

 

The next table is the output of a study exploring how the weekly change in the oil price and the 

interest rate affects the exchange rate. In this case the price change is calculated from Monday to 

Monday, meaning every fifth observation since there is no data from weekends. The change is in 

percentage terms.  
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Table 15: Empirical Analysis of the Weekly Change in the NOK Exchange Rate  

Currency Brent Price 10 year Bond diff Tests 
Weekly Δ% Log EUR/NOK -,265 

(-8.014) 
,071 
(2.143) 

R2= ,077  DW= 2,062 

The analysis is based on daily observations in the period of 1999-2015, and illustrates the impact of the weekly change 
in Bren price and in the interest rate on the change in the exchange rate. It includes tests of significance, autocorrelation 
and coefficient of determination. Appendix 31. Source: Datastream, 2015. 
 

Comparing the daily change in oil price in Table 13 with the weekly change in 15 it can be detected 

that oil price has a stronger impact on the exchange rate when it is calculated weekly instead of 

daily. An increase, in impact, from -0.184 to -0.265 can be detected and this may be seen as 

significant change. The impact from the interest rate also made a change with a doubling of the 

coefficient, from 0.035 to 0.071. Again the interest rate affects the exchange rate positively when 

the regression is designed with the changes in oil price and exchange rate. Finally the R2 is doubling 

as well and the Durbin Watson test states no autocorrelation. 

 

6.8 Analysis of the Canadian Dollar 

In the previous chapter it was suggested that the Canadian dollar’s relationship to the oil price has 

been similar to the one between the Norwegian krone and the oil price. As the output from the 

regressions in the paragraph above showed more accurate numbers on the link between oil price and 

the Norwegian currency, it would be interesting to do the same for the Canadian currency. The 

following section will therefore check whether the link between the Canadian dollar and the price of 

oil is stronger or weaker than that of the Norwegian krone and the oil price.   

 

Table 16: Empirical Analysis of the CAD Exchange Rate Before the Financial Crisis 

Currency Brent Price 10-year Bond diff Tests 
Log EUR/CAD -,365 

(-14.600) 
-,237 
(-15.551) 

R2= ,230 DW= ,010 

Log GBP/CAD -,682 
(-52.453) 

-,341 
(-40.403) 

R2= ,880 DW= ,026 

Log SEK/CAD -1,168 
(-61.666) 

,074 
(6.510) 

R2= ,491 DW= ,012 

Log SGD/CAD -1,361 
(-80.385) 

-,257 
(-18.872) 

R2= ,607 DW= ,016 

Log JPY/CAD -1,099 
(-43.285) 

,107 
(4.154) 

R2= ,488 DW= ,012 

The analysis is based on daily observations in the period of 1999-2007, and illustrates the impact of oil price and 
interest rate on five exchange rate pairs. It includes tests of significance, autocorrelation and coefficient of 
determination. Appendix 32-36. Source: Datastream, 2015. 
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The table above clearly shows that the exchange rate pairs were impacted by the oil price in the 

period before the financial crisis. The Brent price betas vary from moderate to very strong 

depending on the exchange rate pair being analysed, but all suggest that the Canadian dollar has 

appreciated relative to foreign currencies when the oil price has increased. The oil price beta values 

are also higher than those of the similar analysis of the NOK, with an especially strong impact of 

the oil price on the SGD/CAD exchange rate pair.  

 

The interest rate differential also has a positive impact on the value of the CAD, as most 

coefficients have negative signs. The impact of the interest rate is significantly smaller than that of 

the oil price for all exchange rate pairs, which shows that the Canadian dollar has a similar 

relationship with the variables as the Norwegian krone does.  

 

Table 17: Empirical Analysis of the CAD Exchange Rate After the Financial Crisis 

Currency Brent Price 
Log EUR/CAD -2,014 

(-11.224) 
Log GBP/CAD 1,491 

(18.864) 
Log SEK/CAD 2,864 

(19.844) 
Log SGD/CAD 3,849 

(30.552) 
Log JPY/CAD 2,523 

(16.455) 
The analysis is based on daily observations in the period of 2008-2015, and illustrates the impact of oil price on five 
exchange rate pairs. It includes tests of significance. Appendix 32-36. Source: Datastream, 2015. 
 

The analysis based on the 7 years after the financial crisis shows that the effect from the Brent 

crude oil price has increased quite significantly for all exchange rate pairs, relative to that of the 

years prior to the recession. The exchange rate relationships the Canadian dollar has with the other 

currencies are now ranging between 1.491 and 3.849, which is a rather extraordinary shift.  

Furthermore the direction of the impact has changed from the years prior to the crisis, which is 

quite unexpected. The Canadian dollar now proves to move in the opposite direction of the oil 

price, so that when the oil price increases, the dollar depreciates. These results are the exact reverse 

of what was found in the graphical analysis. However, the CAD was only measured against the euro 

in Chapter 5. The EUR/CAD relationship is the only relationship to have had an appreciating affect 
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of an increasing oil price in the years after 2008. Nevertheless, there has indisputably been a shift in 

the impact from the oil price on the Canadian dollar after the global recession. 

 

The adjusted R2s for these analyses range from high (0.880) go fairly low (0.230), so the degree of 

explained variation in the Canadian dollar differs a lot depending on which currency it is measured 

against. The Durbin-Watson tests show values very close to zero, which is considered a sign of 

strong positive autocorrelation.  

 

6.9 Analysis of the Australian Dollar  

Table 18: Empirical Analysis of the AUD Exchange Rate Before the Financial Crisis 
Currency Brent Price 10 year Bond diff Tests 
Log EUR/AUD ,017 

(0.859)* 
-,245 
(-16.106) 

R2= ,587 DW= ,011 

Log GBP/AUD -,203 
(-20.332) 

-,193 
(-23.540) 

R2= ,859 DW= ,017 

Log SGD/AUD -,789 
(-42.344) 

-,196 
(-18.161) 

R2= ,568 DW= ,010 

Log PLN/AUD ,172 
(6.141) 

-,155 
(-8.466) 

R2= ,329 DW= ,008 

Log CHF/AUD -,257 
(-11.656) 

-,335 
(-25.002) 

R2= ,363 DW= ,019 

The analysis is based on daily observations in the period of 1999-2007, and illustrates the impact of oil price and 
interest rate on five exchange rate pairs. It includes tests of significance, autocorrelation and coefficient of 
determination. Appendix 37-41. Source: Datastream, 2015. 
 

Studying the first 9 years of the observation period in the table above, the Brent price does not 

appear to have a clear effect on the Australian dollar, as the beta values for the price of oil differs 

for each exchange rate pair. However, three of the five exchange rate pairs prove to have been 

positively impacted by the price of oil, meaning that the AUD has appreciated when the price of oil 

is increasing. Everything else equal, the currency has appreciated the most against the Singapore 

dollar in this incident. The two other oil price betas for the PLN/AUD and EUR/AUD exchange rate 

pairs indicate a reverse relationship between the price of oil and the dollar.  

The interest rate differential betas are in line with exchange rate theory; when the interest rate in the 

domestic country goes up relative to the one of the foreign country, the domestic currency 

appreciates against the foreign. This corresponds to the findings in Chapter 5, where the interest rate 

and the value of the Australian dollar moved in the same direction during the 16 years of 

observation. 
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R2 ranges from moderate to high, where the Australian dollar measured against the British pound is 

greatly explained by the two chosen independent variables. The Durbin Watson test scores indicate 

a strong positive autocorrelation for all regression outputs.  

Table 19: Empirical analysis of the AUD Exchange Rate After the Financial Crisis 

Currency Brent Price 
Log EUR/AUD -5,189 

(-40.211) 
Log GBP/AUD -1,384 

(-17.724) 
Log SGD/AUD -1,036 

(-7.815) 
Log PLN/AUD -4,110 

(-22.850) 
Log CHF/AUD -2,977 

(-18.538) 
The analysis is based on daily observations in the period of 2008-2015, and illustrates the impact of oil price on five 
exchange rate pairs. It includes a test of significance. Appendix 37-41. Source: Datastream, 2015. 
 

When analysing the last 7 years of the observation period it is clear that the findings of Chapter 5 

can be confirmed. The beta values are all very strong, and tied to a negative sign. The EUR/AUD 

exchange rate is especially impacted by the price of oil, as could be observed in the above chapter. 

This means that the currency of the net importer of oil has co-moved with the oil price after the 

global recession, mirroring its fluctuations through the years. As a high portion of the country’s 

export consists of petroleum, these findings may not be so out of place, but the imminent change 

from the years before the financial crisis can still not be easily explained.  

 

6.10 Analysis of the British Pound 

In order to look at how the oil price and the other variables are affecting the currency of a clear net 

oil importing country, an analysis is conducted on the British Pound (GDP).  

 

The results in Table 20 show that an increase in oil price would cause depreciation in the British 

pound measured against all tested currencies, as all coefficients present clear positive results. The 

Brent price coefficients are quite weak, ranging from 0.005 to 0.226. These findings do somehow 

match what was found in the graphical analysis, especially in the last half of the period before the 

financial crisis, since the increasing oil price has a weak impact on the sterling. 
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Table 20: Empirical Analysis of the AUD Exchange Rate Before the Financial Crisis 
Currency Brent Price 10 year Bond diff Tests 
Log EUR/GBP ,226 

(20.378) 
,027 
(4.109) 

R2= ,859  DW= ,014 

Log AUD/GBP ,203 
(20.380) 

-,192 
(-23.432) 

R2= ,860  DW= ,017 

Log CHF/GBP ,058 
(5.419) 

,018 
(2.519) 

R2= ,850  DW= ,011 

Log SEK/GBP ,111 
(7.399) 

,013 
(1.450)* 

R2= ,831  DW= ,019 

Log JPY/GBP ,005 
(-35.657) 

-,394 
(-25.260) 

R2= ,615  DW= ,008 

The analysis is based on daily observations in the period of 1999-2007, and illustrates the impact of oil price and 
interest rate on five exchange rate pairs. It includes tests of significance, autocorrelation and coefficient of 
determination. Appendix 42-46. Source: Datastream, 2015. 
 
The interest rate differentials show differing results for the exchange rate pairs, in that the results 

disclose both positive and negative relationships between the exchange rate of the oil importing 

country and the interest rate differentials toward other countries. The interest rate differential 

between Britain and Sweden shows to be an insignificant factor in the determination of the British 

exchange rate relationship with Sweden. The interest rate differential betas are relatively weak 

when excluding the interest rate differential between Japan and Great Britain, which can be 

considered to have a moderate affect on the value of the British currency. Among the four 

significant interest rate differentials, half show that an increasing interest rate abroad generally has 

increased the value of the pound since 1999. 

 

The explained variation is quite high for all exchange rates when the GBP, meaning that the oil 

price should have quite the impact on the GBP. The Durbin Watson value is also here close to zero. 

 
Table 21: Empirical analysis of the GBP Exchange Rate After the Financial Crisis 
Currency Brent Price 
Log EUR/GBP -1,371 

(-17.501) 
Log AUD/GBP 1,410 

(18.099) 
Log CHF/GBP ,631 

(8.019) 
Log SEK/GBP 2,528 

(25.700) 
Log JPY/GBP 1,889 

(18.099) 
The analysis is based on daily observations in the period of 2008-2015, and illustrates the impact of oil price on five 
exchange rate pairs. It includes a test of significance. Appendix 42-46.Source: Datastream, 2015. 
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The beta values of the Brent crude oil price shifts when analysing the post crisis period. Four of the 

five exchange rate pairs are still positively impacted by the oil price. The beta value for the price of 

oil in the EUR/GBP pair is negative. Furthermore, it should be noted that the impact has increased 

significantly. These results more or less confirm what was found in the graphs of Chapter 5, which 

suggests that the GBP might not co-move with the oil price, and that in the aftermath of the global 

downturn the pound sterling moves opposite of the oil price.  

 

6.11 Analysis of the Swedish Krona 

The table below presents the relationship between the Swedish exchange rate and the two variables 

Brent crude oil price and the interest rate differential.  

 
Table 22: Empirical Analysis of the SEK Exchange Rate Before the Financial crisis 
Currency Brent Price 10 year Bond diff Tests 
Log EUR/SEK  ,180 

(8.548) 
-,136 
(-10.754) 

R2= ,546 DW= ,015 

Log NZD/SEK  ,207 
(9.458) 

-,523 
(-32.199) 

R2= ,585 DW= ,021 

Log SGD/SEK -,758 
(-36.183) 

-,187 
(-13.365) 

R2= ,388 DW= ,009 

Log PLN/SEK  ,579 
(19.174) 

-,229 
(-11.970) 

R2= ,150 DW= ,013 

Log JPY/SEK  -.843 
(-31.958) 

-,027 
(-1.220) 

R2= ,302 DW= ,009 

The analysis is based on daily observations in the period of 1999-2007, and illustrates the impact of oil price and 
interest rate on five exchange rate pairs. It includes tests of significance, autocorrelation and coefficient of 
determination. Appendix 47-51. Source: Datastream, 2015. 
 
This paper does not find a clear pattern for the SEK’s exchange rate during the first 9 years of the 

paper’s observation period. Since three out of five exchange rate pairs have positive beta values, the 

pattern tends to be that the Swedish krona is negatively linked with the price of oil. The 

standardized beta values of the oil price for EUR/SEK and NZD/SEK are fairly weak, with the 

values of 0.180 and 0.207. When measured against the Singaporean dollar and the Japanese yen, 

however, the SEK shows that it is appreciating when the oil price increases. These oil price 

coefficients are quite strong relative to the others.  

The SEK has, like it was discovered by analysing the graphs in the previous chapter, depreciated as 

a consequence of the interest rate increasing relative to that of foreign interest rates during the pre-

crisis era. The interest rate differential appears to be contributing to an appreciation of the SEK 
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when it is increasing for all exchange rate relationships. The beta values are ranging from weak to 

moderate, and only one out of four suggests that the interest rate differential has a higher influence 

on the Swedish currency than that of the oil price. However, the effect is as expected when 

following the chosen theory, as all else equal, an increase in the Swedish interest rate has led to an 

appreciation of the country’s currency. 

When considering the R2, the two independent variables are not presenting particularly high 

explanatory power for the oil importing country’s currency, but the EUR/SEK and the NZD/SEK’s 

R2s are higher than the others. The Durbin Watson test for the regression insinuates strong positive 

autocorrelation for all exchange rate relationships.  

 

Table 23: Empirical Analysis of the SEK Exchange Rate After the Financial Crisis 
Currency Brent Price 
Log EUR/SEK -8,072 

(-53.216) 
Log NZD/SEK 1,015 

(6.965) 
Log SGD/SEK ,297 

(1.884)* 
Log PLN/SEK -5,237 

(-26.197) 
Log JPY/SEK  .451 

(2.545) 
The analysis is based on daily observations in the period of 2008-2015, and illustrates the impact of oil price five 
exchange pairs. It includes a test of significance. Appendix 47-51. Source: Datastream, 2015. 
 
When focusing on the post-crisis period the krona’s development, with oil price being the only 

explanatory variable, the results are very different. In the period after the financial crisis hit the 

world market, the oil price has generally had a much stronger effect on the krona, which also was 

assumed beforehand after inspecting the graph in Chapter 5. Like the sterling, the krona switched 

sign against the euro, but the krona also switched sign against the zloty and the yen. This means that 

it now appreciates against these currencies when the oil increases. The stronger effect from oil price 

is especially evident in the SEK’s exchange rate against the euro and zloty but also against the NZD. 

The switch in the sign of the EUR/SEK, matches with the development in the graph that was 

illustrated in Chapter 5. The oil price also has an especially large impact on this exchange rate pair. 

The SGD/SEK exchange rate pair does also change its sign during and after the crisis. The analysis 

based on observations from the last 7 years thereby confirms the conclusions made in Chapter 5.  
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6.12 Summary 

6.12.1 The NOK, the Oil Price and the Interest Rate Differentials 
The Norwegian currency is quite clearly affected by the price of oil, interest rate differentials and 

inflation differentials with foreign countries. Relative to six other currencies, the krone has mainly 

appreciated when the price of oil has increased during the observation period between 1999 and 

2015. Especially high was the effect of the oil price on the exchange rate between the krone and the 

British pound. The exception has been when the NOK is measured against the Canadian dollar. In 

this incident, the oil price has had a reverse effect on the krone’s value. These relationships were 

confirmed when the regressions were based on daily observations during the same long-term 

period.   

 

The results for the impact of oil on the Norwegian krone during the years after the financial crisis 

differ from those of the analysis based on the 9 years prior to 2008. Half of the regression outputs 

correspond to the conclusions of Chapter 5, as the impact is stronger for the three exchange rate 

pairs. Therefore there are grounds to argue that the krone has become more dependent on the oil 

price after the financial crisis. However, the other half presents an unexpected twist. The Norwegian 

krone is a lot more dependent on the price of oil, but the value of the krone has actually diminished 

relative to the SEK, the JPY and the SGD when the price of oil has increased during the past 7 

years, all other equal. Thus, the thesis can only conclude that the impact from the price of oil has 

become stronger after the global recession, but cannot confirm which way the NOK will fluctuate 

relative to the oil price, as this differs depending on the currency the NOK is measured against.  

 

During the last year of the observation period, the degree of the oil price impact has increased 

compared to the 14 years prior. Although these results also differ, the results show signs of the oil 

price having a negative impact on the NOK have much smaller beta values than that of the others, 

and for these regressions, the interest rate differential has had a larger impact than that of the oil 

price. 

 

Through different sets of modelling it was found that the oil price of one day has decreasing impact 

on the following days’ exchange rates. Further it was discovered that the autocorrelation could be 

avoided by using the change in exchange rate, oil price and interest rate. However, the model fit 

was much smaller for these outputs. By using the exchange rate as an independent variable it was 
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detected that yesterday’s change influence on today’s change in exchange rate, and finally it is 

found that the weekly change in oil price has a stronger impact than the daily change.  

6.12.2 The CAD, the Oil Price and the Interest Rate Differentials 
The results from analysing the CAD based on daily observations of 8 years prior to the financial 

crisis in 2008 strongly indicate that the Canadian dollar is also affected by the price of oil. This 

analysis reveals an even closer co-movement between the CAD and oil price than that of the NOK 

and the oil price. Once again the beta values of the interest rate differentials confirm the Mundell-

Fleming theory above, as an increase in the domestic country’s interest rate relative to a foreign will 

lead to an appreciation of the domestic currency against the foreign. Similarly, when testing the 

assumption of the exchange rate having a higher oil price dependency after the financial crisis, the 

regression results also agree to what was found in the graphs in Chapter 5. However, this result only 

applied to the exchange rate relationship between the euro and the Canadian dollar. The oil price 

has had a profoundly larger effect on the Canadian dollar the last 7 years relative to the tested 

currencies too, but this is proven to be a negative effect, in that the oil price increasing has led to a 

depreciation of the oil exporting country’s currency. 

6.12.3 The AUD, the Oil Price and the Interest Rate Differentials 
The OLS regression output for the Australian dollar proves to verify the conclusions in Chapter 5. 

There has been a clear shift in the impact of oil price on the value of the currency. Although 

Australia is a net importer of oil, the currency has very much been co-moving with the price of oil 

after the financial crisis, which also has been the case for net oil exporters analysed above. Before 

2008, however, there is no hard evidence of a firm and specific relationship between the price of oil 

and the AUD, although indications of a negative impact are drawn from the output, meaning that 

the AUD has been appreciating relative to other currencies when the oil price has increased for the 

whole 16 year observation period. 

6.12.4 The GBP, the Oil Price and the Interest Rate Differentials 
As expected, the results when analysing how the price of oil affects the exchange rate of oil 

importing the United Kindom’s currency differ from that of the oil exporting countries’ currencies. 

Increases in the price of oil have decreased the value of the GBP, all else equal, and by quite 

notable amounts. The recession in the world marked an alteration in the GBP’s vulnerability to oil 

price changes. The oil price then became a stronger factor in decreasing or increasing the value of 

the pound. The interest rate differential has generally been a much smaller factor in explaining the 

exchange rate of the GBP than the oil price has. Additionally, an increase in the interest rate in the 



 106 

UK relative to that of foreign countries has for the most part decreased the value of the GBP during 

the 16-year observation period.  

6.12.5 The SEK, the Oil Price and the Interest Rate Differentials 
The statistical analysis of this thesis finds that the power of the Swedish krona generally has 

declined when oil price has increased its value in the pre-crisis period.  Prior to 2008, the SEK was 

mostly depreciating when price of oil was rising. In the post crisis period the krona appreciates 

heavily against half the currencies chosen for this observation period, which thereby confirms what 

was concluded from the graphical evidence, which showed a highly dependent relationship between 

the SEK and price of oil in the second period. The interest rate differential follows the theory from 

the Mundell-Fleming theory. Thus, when the interest rate in Sweden is higher than in the foreign 

country, the value of the krona will increase relative to that of the foreign currency. However the 

krona is much more affected by the changes in oil price than fluctuations in interest rate 

differentials.  

 

6.13 Conclusion of the Analysis 

The thesis finds that the petroleum currencies examined in this section are worthy of their 

nickname, in that both of them are highly impacted by the price of oil. When the oil price increases, 

the currencies of net exporters of oil tend to appreciate relative to the currencies of other countries 

in the long run. The Canadian dollar has had a closer relationship with the price of oil than the 

Norwegian krone has had during the last 16 years, which implies that the krone has been more 

stable relative to the price of its main export.  

 

Both the Canadian dollar and the Norwegian krone have become more sensitive to the price of oil 

after the financial crisis, and it seems the Canadian dollar has been even more so than the NOK. 

Thus, again, the small Nordic country proves to have a stabilizing factor dampening the impact of 

the oil price. The explained variation of the models portraying the oil price’s development and the 

exchange rates of the petroleum currencies over time is not as high as perhaps expected, but once 

again higher in the analysis of the CAD. The Canadian dollar has, however, reacted differently to 

what was assumed prior to the statistical analysis, as it has mainly moved in the opposite direction 

of the oil price. Other factors must therefore have played a large role in this blunt change. 
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The currencies of net oil importers are mostly found to react in the opposite direction of the oil 

price during the period between 1999 and 2008. When the oil price is on a rise, the currencies have 

mainly lost their value against others. The Australian dollar, however, has during this observation 

period acted like the currencies of net oil exporting countries. This probably has to do with the 

country’s increasing oil export during the past decades.  

 

When investigating the seven years after the financial crisis hit the world market, the shift seen in 

Chapter 5 is also clearly visible in this chapter, as the impact from the price of oil has increased 

profoundly. Also the non-oil currencies have become intensely more dependent on the price of oil. 

However, the direction of the currencies’ development found in Chapter 5 was not true for most of 

the exchange rate pairs. Thus, it seems that the currency used as a measuring tool in Chapter 5, the 

euro, has been quite weak relative to the currencies of both oil-importers and oil exporters.  
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7. Discussion 
 

Several topics are relevant to discuss when investigating the Norwegian krone’s relationship with 

the oil price. The krone’s development through the years has been reflected in the country’s 

economy and terms of trade, and the evidence of an increased dependence on the price of oil raises 

a lot of questions. The below section will discuss six different issues concerning the NOK’s 

development and current state. 

 

7.1 Why is the NOK More Dependent on the Oil Price After the Recession? 

The krone is now more dependent on the price of oil than what it was before the international 

financial crisis hit the market. By reviewing the government's crisis management during and after 

the crisis, very little suggest that these measures alone can explain why Norway recovered from the 

crisis much faster than other advanced economies. Norges Bank’s cut in the key interest rate and 

response to the liquidity crisis by providing large amounts of liquidity were in line with other 

central bank’s measurements. Additionally, requirements for loans were temporarily softened in 

Norway, as is expected by central banks during a crisis, and which was done by most central banks 

worldwide at the time. Thus, these actions are not likely to be the sole reason for Norway’s quick 

recovery. The main difference between Norway’s handling of the recession as opposed to other 

countries therefore seems rather to lie in a number of structural conditions that are Norway-specific. 

 

It is, as stated, found that the relationship between the oil price and the exchange rate of NOK is 

likely to depend on how reliant the economy is on the oil sector. Investment in the petroleum sector 

helped cushion the downturn in the Norwegian economy, and is quite possibly what saved Norway 

from a collapse. Employment in the oil sector in Norway was also pretty much sheltered from the 

economic downturn, as a large part of the sector is part of the public sector, which together with 

public spending increased during the crisis. This meant that the Norwegians spent far more oil 

money than the budgetary rule implies. This is in large part the reason why the Norwegian economy 

was becoming more and more dependent on the price of oil. Hilde C. Bjørnland also describes the 

development: 
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“Instead (…of Norway getting positive ripple effects from the oil and gas sectors…) the Norwegian 

economy has been greatly stimulated through high oil prices that have increased our trade-terms. 

Higher oil prices have led to some unprofitable oil fields becoming profitable. Petroleum 

investments are increasing, but because this is in a lot of marginal fields, the activity does not lead 

to a particularly large increase in productivity on the mainland. However, it leads to increased 

public spending and to skyrocketing salaries and other costs” – Hilde C. Bjørnland (Dagens 

Næringsliv, 2014) 

 

As Asian countries also recovered rapidly in contrast to the old industrial countries in the west, and 

as the Asians had a large interest in substantial exports of raw materials, such as oil and gas, and 

additionally freight services of the Scandinavian country, this yielded positive results for Norway. 

The oil sector was doing well together with other public sectors while the private sector struggled 

during the first years after the financial crisis. This thriving situation for the oil sector may have 

caused the economy to piggyback on the sector in order to get back to good economic times. In 

other words, a possible cause behind the increased impact of oil price on the Norwegian krone is 

that the Norwegian economy turned to their oil production during the financial crisis, as the demand 

for oil was increasing due to the low prices.  

 

7.2 Is a Lower Oil Price Good or Bad for the Norwegian Economy? 

Many believe Norway will benefit from a lower oil price, and that possible forces driving the oil 

price up would only hurt the economy. The reason for this belief is that Norwegian main export 

now is on a more competitive cost level than before. This means that as oil gets cheaper, a higher 

demand will follow. Other sources of energy will perhaps lose its appeal, and large economies like 

China may prefer oil to their larger energy source, coal.  

 

Furthermore, as found in this thesis, the low oil price has led to a lower Norwegian currency, which 

also increases the country’s competitiveness in general. The country’s popular salmon, their 

scientific and technical instruments of various measuring instruments for ship and oil installations, 

their large reserves of natural gas and aluminium have now become cheaper for foreign countries. 

Thus, the demand for these products will increase. Additionally, exports from Norway become 

more profitable when the krone loses its value, as production costs are based on the weakened 

Norwegian krone and sales revenues are based on foreign currencies. This means that Norwegian 
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companies competing on the world market get higher profitability and lower risk of closures. It can 

also lead to higher demand for workers in the exposed industries.  

 

The oil price drop seems to have had a positive effect also on the economy in the long term. The 

Fund’s immense increase of one thousand billion kroner in only a few months, which has been 

argued to be because of the weaker currency, can be reasoned by the low price of oil. Thus, by 

pushing the oil price up, the Fund’s revenues could become much smaller than that of this year.  

Nevertheless, this wealth increase will only last until the NOK regains its power, as the investments 

of the Fund are all in foreign currencies. 

 

However, a lower oil price is most likely to be slowing down the Norwegian economy. A lower 

price of oil means lower investments in the oil sector – the country’s most important source of 

income. According to Norwegian economists, a large part of the Norwegian oil fields can survive 

an oil price as low as USD 30 per barrel. However, there are many fields that still need 

infrastructure and improvements, and hence the price of oil needs to be above the 100-dollar mark 

to be profitable (Aenergi, 2014). As fewer fields will need workers, lower oil sector investments 

lead to higher unemployment rate and lower wages in this sector. A lower oil price is also going to 

decrease the deposits placed in the Fund, which alone may not affect the Norwegian economy in the 

short-term, but is surely to disturb the earnings of the Norwegian government in the long term. 

 

A lower oil price will additionally affect the inflation as well as public consumption, as both are 

destined to decrease. Also, since the oil price is affecting the krone, the purchasing power of the 

Norwegians will fall due to a lower oil price. Bjørnland and Thorsrud’s paper on a hypothetical oil 

price fall, mentioned in Chapter 2, suggests a weakened GDP as a consequence of the fall. They 

claim that the GDP to fall with 0.5 to 2.5 %, if the Norwegian oil was to lose 25 % of its value, the 

latter GDP fall involving a recession. As the price of Brent crude oil now is worth under half of 

what it was in June of last year, this could have severe consequences for the Norwegian economy. 
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7.3 Can Norway Increase the Price of Oil? 

Norway could cut their oil production to increase the oil price, like they did in 2002 together with 

other non-OPEC countries, and like Venezuela, Ecuador and Iran did this autumn (TU, 2014). As 

Norway is the largest oil producer in Europe, and the main exporter of petroleum to the continent, 

cutting Norwegian production would in theory largely affect the oil price, in that the demand in 

Europe would not be satisfied, and thus the oil price would increase.  

 

Nevertheless, removing crude oil production in Norway would only result in world production 

lowering by 2 % (2014 numbers from EIA). Even if the country joins forces with other oil 

producing countries, now that there is an oversupply in the market, this reduction is not likely to be 

as significant for the oil price as it was in 2002. Also, cutting oil production out of the Norwegian 

economy should mainly have undesirable consequences for the country. First, by lowering or 

cutting off production Norway can lose its market share in the world, like Saudi Arabia did in the 

1980s. Secondly, Norway would remove the largest driving force of its economy. 

 

7.4 Is Dutch Disease Possible in Norway?    

The Norwegian economy is argued to have symptoms of what is known as Dutch disease. 

According to Bjørnland & Thorsrud (2013) we had to wait until the oil price was on its way down 

to see whether Dutch disease was a fact in the Norwegian economy, and now that time has come. 

As overproduction is still happening, analysts from the largest banks like DNB and World Bank do 

not believe we will see an oil price above USD 100 per barrel again in this decade. 

 

There are some strong warning signs when observing the - until now - well-functioning and stable 

economy. Since 1969 the Norwegian economy has become increasingly dependent on its oil 

production and revenues, so much so that in fact one tenth of the working population is employed in 

the petroleum sector and related industries. Additionally, 60 % of the country’s export revenues 

come from petroleum export, making this sector hugely important for the Norwegian economy. As 

evidenced in the previous chapters, the Norwegian krone and the oil price have become even more 

synced in the years after the financial crisis, which increases the chances of Dutch disease. 
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Moreover, high salaries lead companies to move parts of their operations out of the countries, which 

according to history, is another sign of the existence of Dutch disease. The prosperous economy has 

increased the wages in Norway, and as many of the country’s competitors in the OECD countries 

are equally skilled, it is easy to move operations out of the country. In addition, communication 

flows more freely after the Internet was properly introduced and commonly used in all countries, 

making this move even simpler.  

 

The stability of the NOK through the years could be explained by the country’s Government 

Pension Fund Global, as it has been diminishing the effect the oil price has on the krone. The 

budgetary rule and the Fund’s structure help stabilize the market for Norwegian kroner, as the Fund 

invests government revenues (which is in foreign currency) from oil and gas abroad. The impact of 

the exchange rate fluctuations in oil price is thereby muffled, which was the case during the most 

recent global recession. 

 

Another way the Fund could prevent the krone from fluctuating together with the oil price could be 

the flexibility of the budgetary rule. The government is able to phase more or less money into the 

economy when each is needed. Increasing the spending will make Norway richer, and the 

consumption of goods and services will rise, which means that employment and production will 

increase. According to the findings of the paper and the portfolio approach, in order to avoid 

inflation, the government is likely to increase the interest rate, and hence the NOK will appreciate. 

 

However, more money circulating in the Norwegian economy is likely to be a very short-term 

solution to a lower value of the krone, which in turn will have a negative effect on the country’s 

competitive situation. Increased import and use of capital drive the real exchange rate up, which 

weakens the competitiveness of Norwegian export. If the country relies too much on oil revenues 

being phased into the economy, Norway can experience the consequences of Dutch disease.  

 

Many have applauded the Fund, believing that its existence and management is the reason for the 

Norwegian economy’s success so far. The Fund has become the world’s largest sovereign wealth 

fund and by spending only a small portion of it each year, the country diminishes the risk of Dutch 

disease. Because of its size, the Fund is also able to prevent a severe economic crisis should the 

economy crash, at least for some years.  
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7.5 Why Has the NOK Been So Stable?  

The investors’ primary goal will always be to protect their money. Money is therefore commonly 

placed in currencies that are considered as reasonably safe. Through history, currencies like U.S. 

Dollar, Swiss Franc and Japanese Yen have provided homes for the nervous depositors’ money. 

Economic struggle has made investors look around for new and safer harbours. Investors would 

naturally prefer a currency that is not associated with a lot of volatility. 

 

For quite some time, the NOK has been considered a quite stable currency - in part because of the 

country’s budget and current account surpluses, which are larger than those belonging to the 10 

most traded currencies. The healthy current account balance increases the investors’ faith in the 

NOK, as there is a greater chance of receiving an adequate return on their investments. They will 

then stay invested in the NOK, which thus will not make any dramatic fluctuations. 

 

On the other hand it can be argued that the reason for the stability is the NOK 7000 billion of 

sovereign wealth alone. There can be no doubt that the Fund is a huge economic advantage for 

Norway, and that it in many ways can be used to stabilize the Norwegian economy. Thus, again, 

when the investors have faith in the economy, they will keep their investments, and the currency 

will stay stable. Therefore, it is logical to believe that the Fund is a supporting factor that keeps the 

goodwill towards the Norwegian economy high and creates confidence in times of recession. 

 

A third argument for the stability is the cost of insurance against government default – a key 

measure of a currency’s safety – which is the lowest compared to the 10 countries with the most 

traded currencies. Additionally, Norway has the ‘AAA’-rating, which keeps the credibility high 

(CNBC, 2013). When the costs are very low it signals a low risk of government default, probably so 

low that only very few will consider insuring the investment. This very low risk of government 

default will lead to a confidence in the claim that investing in Norwegian bonds is still without a 

risk for great losses. This means that the proportion of foreign wealth placed in Norwegian assets 

will stay unchanged.  

 

In Norway, interest rate cuts have worked in ways they have not in other economies, and 

quantitative easing has thus not been necessary. Since Norway has not exhausted all the monetary 

policy tools, by setting the interest rate close to zero, this can also increase the investors’ confidence 
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in the NOK. Therefore the relatively high interest rate in Norway, compared to other countries 

where it is almost zero, can also be an argument for the stability hence quantitative easing is not a 

necessary tool (The Economist, 2015b).  

 

Furthermore, the political factor of non EU-membership should also be considered. Since Norway 

is not a part of the European Union there is no risk that they have to cover the loss if one of the 

union’s weak economies are about to fail. This independence and credibility might appeal to some 

investors and the demand for the NOK is thus preserved.  

 

Additionally, it can be argued that the inflation target is one of the reasons for the stability in the 

NOK. As it was illustrated in Chapter 5 the inflation differential against the German inflation has 

only on a few occasions varied dramatically from 0 %. Furthermore, this can be supported by the 

PPP theory, where an increase in the inflation spread will lead to a depreciation of the NOK. This 

means that if there is higher inflation in Norway than in Germany, the NOK will depreciate against 

the euro. 

 

A less flattering argument is that the Norwegian krone is simply winning “the least ugly currency 

contest” at the moment, as Gavin Friend from NAB Capital expresses it in Financial Times. He 

agrees that the current account is healthy and that the interest rates look optimistic, but his concerns 

are the lack of liquidity in the market and the krone’s long-held co-movement with the oil price. He 

says:  

 

“I struggle to see how the Norwegian krone can outperform for a sustained period if oil prices 

remain low.” 

 

This point of view leads to a discussion whether the NOK is stable currency or a safe haven. Ashraf 

Laidi from CMC Markets claims that the krone cannot really be classified as a safe haven currency 

because of depreciation against the USD and the euro in the turbulence of the Lehman Brother 

collapse (Financial Times, 2009). This argument can be supported by the periods of volatility, 

among others the aftermath of the financial crisis in the fall of 2008 and the significant drop in the 

oil price. This is a factor that particularly supports the argument of the NOK not being as stable as it 

might seem. 
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Moreover, the NOK is illiquid compared to the traditional safe haven currencies, and should thus 

not be considered a stable currency. The liquidity/illiquidity of a currency pair refers to the degree 

to which large transactions can be executed without affecting the market significantly, how many 

forex traders that participate in the market and how tight a spread the currency pair is traded at. 

Thus, compared to currencies like USD and CHF, it can be argued that NOK is an exotic currency 

due to characteristics as illiquidity, low trade volume and lack of depth in market. When the 

currency is less liquid it is easier for speculators to influence the exchange rate. Some speculators 

can have an interest in provoking fluctuations with the purpose of gaining a profit.  
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8 Conclusion & Suggestions for Further Research 
 

The exchange rate affects the economy of a country in several ways. Among other things it affects 

the demand for the domestic goods and services, the prices on imported goods and the return on 

financial assets domestic as well as foreign. For a small and very exposed economy like Norway’s, 

the exchange rate has a rather high influence. Thus, it is important to know which factors are behind 

fluctuations in the value of the currency both for institutions in Norway doing business with other 

countries and vice versa. 

 

At the time of writing this thesis the Norwegian currency has recently experienced a long lasting 

and steep tumble against other currencies. This has coincided with a fall in oil prices caused by 

oversupply of oil on the world market and weak demand from un-resurrected economies.  As it is 

found that the krone is impacted by the oil price, the possibility of the price of oil not increasing for 

many years to come could have huge implications for the Norwegian economy. The current events 

are very interesting to observe, as it is the first time in history that the oil prices are decreasing due 

to an overflow of oil production in the world. 

 

The selected theory for exchange rate determination suggests that the interest rate plays a big part in 

determining the value of one currency against another. More specifically it is the interest rate 

differential that influences the exchange rate. The portfolio approach suggests that when the interest 

rate is higher in the domestic country than in the foreign, the domestic currency will appreciate 

relative to the foreign. On the other hand, being based on the uncovered interest rate parity, the 

Mundell-Fleming model suggests that the domestic exchange rate decreases when the domestic 

interest rate increases.  

 

Similar to earlier studies on the subject, this thesis finds evidence that the oil price is a major factor 

influencing the Norwegian Krone. The krone’s development has coincided with fluctuations in the 

oil price since the start of the oil adventure in 1969, and though the Government Pension Fund - 

Global was established to serve as a way of making the NOK less vulnerable to large fluctuations in 

oil price, this has not always been the case. This is evidenced both through a graphical presentation 

of the co-movement between the currency and the price of Brent crude oil, and then through an 

empirical study. Both show that the Norwegian krone has in a large part been quite affected by 
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changes in the oil price. When the price of oil has increased, the krone has mainly appreciated 

relative to foreign currencies during the last 16 years, and the reverse has happened in opposite 

situations. These reactions to the oil price are true also for the Canadian dollar prior to the global 

recession. For non-oil currencies the results were ambiguous, and no specific conclusion could be 

drawn, but the currencies’ developments were mainly reverse of the oil price, in that the oil 

importers gained competitiveness when the oil price was increasing in the last 16 years.  

 

The interest rate also proves to be a factor in the price of the NOK, but the thesis finds affirmative 

evidence of that the impact of the interest rate has been smaller than that of the oil price during the 

last 16 years. Nevertheless, a higher interest rate in Norway than in a foreign country increases the 

value of the krone, which fits with the selected theory of the thesis. Thus, the empirical work of this 

paper supports the portfolio approach. If inflation is larger in the domestic country than in the 

foreign, the exchange rates mainly depreciate relative to the foreign country’s currency.  

 

Additionally, and unlike research already conducted on the subject, this paper also finds indications 

of a tighter relationship between the oil price and the NOK in the years after the international 

financial crisis, in that the impact of the oil price seems to have a larger affect on the NOK after the 

financial crisis. The real exchange rate of the krone has more or less followed the fluctuations in the 

oil price the last 7 years. Empirical studies showed that the direction of the impact is not similar for 

all currencies the krone was measured against, but in most cases the impact was undoubtedly larger 

than the years before. This occurrence also seems true for some of the other currencies analysed in 

the thesis, both of net oil exporting and net importing countries.  

 

As the oil price has been such a large influencing factor on the krone, and especially in the later 

years, the krone also proves to be quite vulnerable to geopolitical and other issues that might affect 

the oil price, such as oil embargos, war in the Middle East and oversupply of oil in the world 

market. This is evidenced through comparing historic development in the oil price and the NOK, as 

well as the regressions based on observations made during the last year. The reasons behind this 

increased dependence on the price of oil are difficult to find, but one can speculate that the 

Norwegian economy has based much of its recovery from the financial crisis on the oil production 

and export, as most other industries perhaps did not recover at the same pace.  
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A lower price of oil, which is experienced at the time of writing, could bring both positive and 

negative consequences for the Norwegian economy. The thesis concludes that most of the positive 

impacts of the drop are more or less short-term. In the short term the krone will depreciate, making 

Norway more competitive relative to other exporters, which will increase revenues form the export 

sector and thus employment in that area of expertise. However, in the long term, the lower oil price 

may not have such positive effects on the economy, as it will likely result in lower real wages 

(partly due to the decreased value of the krone), lower taxes, increased unemployment in the oil 

sector, and a drop in consumption, which will decrease the country’s GDP as well as the revenues 

of the Government Pension Fund Global. 

 

The future of the oil price is still very uncertain, and it will be fascinating to see whether the 

Norwegian economy will recover from this plunge in oil prices. As no oil exporting country is 

willing to decrease their production, the overflow of oil in the market is likely to be a fact for some 

time ahead, unless the Saudi Arabian plans to make US shale oil production unprofitable will 

materialise in the near future. Alone, Norway does not have the power to increase the oil price, and 

even in collaboration with other countries an oil production cut is more likely to lead to loss of 

market share than increased oil price, as the US shale oil is likely to take over. However, the 

Norwegian economy is among the most robust economies to a falling oil price, reasoned by good 

management of the oil revenues for many years.  

 

The thesis finds that the country’s sovereign wealth fund is imperative to the Norwegian economy, 

both in long-term and short-term perspectives. The Fund has been and will be an important fiscal 

instrument in the economy, smoothing out fluctuations in the economy and securing long-term use 

of the country’s petroleum revenues. If the economy is severely harmed by the tumbling oil price, 

the Fund will be able to keep the economy going for years to come. As the budgetary rule of 4 % 

has been the same since its establishment in 2001, and the Fund has grown in huge proportions, the 

government has the possibility to stay well below the limit, although phasing out more money than 

ever into the economy. This is, as stated by several key organisations, due to exquisite handling of 

petroleum revenues, and the reason why chances of the full effect of Dutch disease is smaller in the 

Norwegian economy. The question will be if the management will be as good during the predicted 

bad times as it has been during the good. 
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Based on the findings of this thesis, there are many reasons why one should further inspect the 

increased co-movement between the oil price and the Norwegian krone in the near future. As these 

discoveries have not been highlighted by other studies or the media, it will require an even deeper 

understanding of the development, as well as extensive research based on more complicated 

functions than what has been the purpose of this thesis. It seems of great importance to Norwegian 

economy that research of this kind should be conducted, and that conclusions are drawn by leading 

financial researchers in time for the Norwegian Government to make the right moves for maximum 

security of the krone. 

  



 120 

References 
• Aenergi. (25. November 2014). Norge kan bli taperen når oljeprisen faller. Aenergi , 2015 (June), s. 

7. 
• Aftenposten. (7. October 2014). Retrieved April 2015 fra Hvorfor bruker vi bare dråper av 

oljefondet?: http://www.aftenposten.no/okonomi/Hvorfor-bruker-vi-bare-draper-av-oljefondet-
7730287.html 

• Aftenposten. (22. March 2012). Har tappet Oljefondet for 420 mrd. Aftenposten . 
• Aftenposten. (8. March 2013). Oljefondets 10 største investeringer. Aftenposten . 
• Akram, Q. F. (12. February 2002). Oil prices and exchange rates: Norwegian evidence. 
• Akram, Q. F. (9. August 2000). When does the oil price affect the Norwegian exchange rate? . 
• Albright, S., Winston, W., & Zappe, C. (2011). Data Analysis ans Decision Making (Årg. 4). 45040, 

Ohio, USA: South-Western. 
• Alhajji, A. (May 2005). The oil weapon: past, present, and future. Oil and Gas Journal 103 (no 17). 
• Amano, R., & van Norden, S. (1998). Oil prices and the rise and fall of the US real exchange rate. 

Journal of International Money and Finance (17), s. 299-316. 
• Andreassen, H. M., & Hermanrud, P. (11. November 2014). De neste årene blir noe helt annet for 

Norge. (D. Næringsliv, Interviewer) 
• Arbeiderpartiet. (1. January 2013). Retrieved 30. April 2015 fra Skatter, avgifter og økonomi - 

oljepenger: http://arbeiderpartiet.no/Politikken-A-AA/Skatter-avgifter-og-oekonomi/Oljepenger 
• Australian Bureau of Statistic. (1. April 2007). Australia's Trade in Crude Petroleum. Retrieved 10. 

June 2015 fra 
http://www.abs.gov.au/Ausstats/abs@.nsf/94713ad445ff1425ca25682000192af2/c9c2f60235bddd47
ca2569de002a303d!OpenDocument 

• Bank of Canada. (2006). Retrieved 11. May 2015 fra A History of the Canadian Dollar: 
http://www.bankofcanada.ca/wp-content/uploads/2010/07/dollar_book.pdf 

• Bank of England. (2015). Retrieved 23. June 2015 fra Monetary Policy - Quantitative Easing: 
http://www.bankofengland.co.uk/monetarypolicy/Pages/qe/default.aspx 

• Barreto, H., & Howland, F. M. (2006). Introductory Econometrics. 10011, NY, USA: Cambridge. 
• Beckmann, J., & Czudaj, R. (2013). Is there a homogeneous causality pattern between oil prices and 

currencies of oil importers and exporters? Energy Economics (40), s. 665–678. 
• Bénassy-Quéré, A., Mignon, V., & Penot, A. (2007). China and the relationship between the oil 

price and the dollar. Energy Policy (35), s. 5795–5805. 
• Bernhardsen, T., & Røisland, Ø. (2000). Hvilke faktorer påvirker den norske kronekursen? Penger 

og Kreditt (33). 
• Bjørnland, H. C., & Thorsrud, L. A. (13. August 2013). Boom or gloom? Examining the Dutch 

disease in a two-speed economy. CAMP Working Paper Series (6). 
• Bjørnland, H. C., & Thorsrud, L. A. (November 2014). What is the effect of an oil price decrease on 

the Norwegian economy? 
• Blanchard, O. (2006). Macroeconomics 4th edition. Pearson. 
• Bolton, P. (28. January 2014). Oil Prices. Social and General Statistics , 1. 
• Brousseau, V., & Scacciavillani, F. (1999). A GLOBAL HAZARD INDEX FOR THE WORLD 

FOREIGN EXCHANGE MARKETS. European Central Bank. 



 121 

• Business Insider. (7. September 2011). Retrieved 9. June 2015 fra A Guide To The Next Big Safe 
Haven Currencies: http://www.businessinsider.com/the-next-big-safe-haven-currencies-2011-
9?op=1&IR=T 

• Cappelen, Å., Eika, T., & Prestmo, J. B. (2014). Virkninger på norsk økonomi av et kraftig fall i 
oljeprisen . Økonomiske analyser (3). 

• Cashin, P., Céspedes, L. F., & Sahay, R. (2004). Commodity currencies and the real exchange rate . 
Journal of Development Economics (74), 239–268 . 

• Cencini, A. (1998). World Monetary Disorders: Exchange Rate Erratic Fluctuations. Centro de Studi 
BAncari Villa Negroni . 

• Chen, S.-S., & Chen, H.-C. (2007). Oil prices and real exchange rates. Energy Economics (29), s. 
390-404. 

• Chen, Y.-c., & Rogoff, K. (2003). Commodity currencies. Journal of International Economics (60), 
133-160. 

• CIA. (2012). The World Factbook. Retrieved 15. June 2015 fra Field Listing: Crude Oil - Imports: 
https://www.cia.gov/library/publications/the-world-factbook/fields/2243.html 

• CIA. (2013). The World Factbook. Retrieved 10. June 2015 fra 
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2243rank.html 

• CIA. (20. June 2014a). The World Factbook. Retrieved 13. February 2015 fra Norway: 
https://www.cia.gov/library/publications/the-world-factbook/geos/no.html 

• CIA. (2014b). The World Factbook. Retrieved 13. June 2015 fra Country Comparison - GDP per 
Capita (PPP): https://www.cia.gov/library/publications/the-world-factbook/rankorder/2004rank.html 

• CIA. (14. May 2015a). The World Factbook. Retrieved 10. June 2015 fra Sweden: 
https://www.cia.gov/library/publications/the-world-factbook/geos/sw.html 

• CIA. (27. May 2015b). The World Factbook. Retrieved 10. June 2015 fra Canada: 
https://www.cia.gov/library/publications/the-world-factbook/geos/ca.html 

• CNBC. (1. July 2013). Retrieved 10. June 2015 fra Jitters Over Norway's Currency Unfounded: 
Strategist: http://www.cnbc.com/id/100855735 

• CNBC. (5. November 2014). Saudi prince wants wealth fund to cope with oil slide. CNBC . 
• CNN. (2014). World’s Top Oil Producers. CNN. 
• Corden, W. M. (1986). Booming Sector and Dutch Diesase Economics: Survey and Consolidation. 

Oxford Economic Papers (36), s. 359-380. 
• Coudert, V., Mignon, V., & Penot, A. (6. April 2005). Oil Price and the Dollar. Energy Studies 

Review (15, 2). 
• Dagens Næringsliv. (27. May 2014). Derfor vil en krise her gi dobbel smell for Norge. Dagens 

Næringsliv . 
• Dagens Næringsliv. (5. February 2014). Kronesvekkelse til glede for industrien. Dagens Næringsliv . 
• Dauvin, M. (2014). Energy prices and the real exchange rate of commodity-exporting countries . 

International Economics (137), s. 52–72 . 
• Deloitte. (2014). 2014 Oil and Gas Survey.  
• DNB Markets. (2015). Økonomiske utsikter 2015. DNB. 
• Dorsch, G. (14. February 2014). Safe Haven . Retrieved 16. June 2015 fra Analyzing the Australian 

Dollar - Up, Down, and Under: http://www.safehaven.com/article/4608/analyzing-the-australian-
dollar-up-down-and-under 

• E24. (13. March 2015). Oljefondet over 7.000 milliarder kroner. E24 . 



 122 

• EIA. (2013). Retrieved 20. March 2015 fra Countries: http://www.eia.gov/countries/ 
• EIA. (7. April 2015a). Retrieved 13. April 2015 fra U.S. remained world's largest producer of 

petroleum and natural gas hydrocarbons in 2014: 
http://www.eia.gov/todayinenergy/http://www.eia.gov/todayinenergy/ 

• EIA. (8. April 2015b). Retrieved 13. April 2014 fra Europe Brent Spot Price FOB: 
http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RBRTE&f=D 

• EIA. (2015c). Oil Market Report. EIA. 
• EIA. (2015d). International Energy Statistics - Production of Crude Oil including Lease Condensate 
• EIA. (2015e). What Drives Crude Oil Prices?  
• Eika, T. (4. December 2014). Bratt nedover for norsk økonomi. NRK Dagsrevyen. (NRK, 

Interviewer) 
• Eika, T. (2008). Det svinger i norsk økonomi. 
• Election Resources. (11. September 2013). Retrieved 23. June 2015 from September 9, 2013 General 

Election Results - Norway Totals: http://www.electionresources.org/no/storting.php?election=2013 
• EU. (9. September 2014). Norway - Trade Picture. Retrieved 17. February 2015 from European 

Comission - Trade: http://ec.europa.eu/trade/policy/countries-and-regions/countries/norway/ 
• Filis, G., & Chatziantoniou, I. (2014). Financial and monetary policy responses to oil price shocks: 

evidence from oil-importing and oil-exporting countries. Rev Quant Finan Acc (42), s. 709-729. 
• Financial Post. (8. October 2014). Retrieved from Canadian crude oil exports to the U.S. topped 3 

million barrels per day for first time: http://business.financialpost.com/news/energy/oil-canada-
exports-us?__lsa=c41d-d845#__federated=1 

• Financial Times. (18. March 2009). Retrieved 9. June 2015 from Norway’s krone: the new safe 
haven currency?: http://www.ft.com/intl/cms/s/0/0fdbd8a6-13e3-11de-9e32-
0000779fd2ac.html#axzz3cax9blOD 

• Financial Times. (21. January 2015). Opec Defends Refusal to Cut Crude Output. Retrieved 21. 
April 2015) from http://www.ft.com/intl/cms/s/0/5f097290-a18f-11e4-bd03-00144feab7de.html 

• Forexct. (2015). Major Currencies – The Australian Dollar. Retrieved 10. April 2015 from 
http://www.forexct.com.au/article.aspx?title=the_australian_doller 

• Frankel, J. (1983). Harvard. Retrieved from Monetary and Portfolio-balance Models of exchange 
rate dertermination: 
http://www.hks.harvard.edu/fs/jfrankel/Monetary&PB%20Models%20ExRateDetermtn.pdf 

• Fremskrittspartiet. (2015a). Retrieved from Hva vi mener - prinsipp og handlingsprogram: 
https://www.frp.no/hva-vi-mener/prinsipp-og-handlingsprogram 

• Fremskrittspartiet. (2015b). Retrieved 27. April 2015 from Hva vi mener - Økonomi og samferdsel: 
https://www.frp.no/hva-vi-mener/okonomi-og-samferdsel 

• Gjedrem, S. (16. September 2008). Monetary policy from a historical perspective . Norges Bank's 
Speech at 100th anniversary of the Association of Norwegian Economists . Norges Bank. 

• Gujaranti, D. N. (2003). Basic Econometrics (Årg. 4). Singapore: McGraw-Hill. 
• Høyre. (April 2014). Retrieved 30. April 2015 from Handlingsregelen: 

http://www.hoyre.no/www/politikk/hjertesak/finans/Handlingsregelen.d25-T2RrSWi.ips 
• History. (2010). (A+E Networks) Retrieved 20. March 2015 from Energy Crisis (1970s): 

http://www.history.com/topics/energy-crisis 
• Hobdari, B. (2012). 7. Multicollinearity. I Applied Business Reseach (s. 628). McGrawHill. 
• IMF. (9. July 2008). Norway's Oil Fund Shows the Way for Wealth Funds. IMF Survey Magazine: 

Policy . 



 123 

• IMF. (2015). World Economic Outlook - Update. Washington D.C.: International Monetary Fund. 
• Isachsen, A. J. (2015). NY KURS FOR NORSK PENGEPOLITIKK? . Oslo: BI. 
• Kaelberer, M. (2001). Money and power in Europe. New York: State university of New York Press, 

Albany. 
• Krugman, P. (September 1980). Oil and the Dollar. National Bureau of Economic Research . 
• Lind, D. A., Marchal, W. G., & Wathen, S. A. (2012). Statistical Techniques in Business & 

Economics (Årg. 15). 10020, NY, USA: McGraw-Hill. 
• Magud, N., & Sosa, S. (December 2010). When and Why Worry About Real Exchange Rate 

Appreciation? The Missing Link between Dutch Disease and Growth . IMF Working Papers . 
• Moffett, M. (2012). Fundamentals of Multinational Finance. Pearson. 
• Mohammadi, H., & Jahan-Parvar, M. R. (2012). Oil prices and exchange rates in oil-exporting 

countries: evidence from TAR and M-TAR models. J Econ Finan (36), s. 766–779. 
• Nationalbanken. (11. Juni 2015). Retrieved 14. Juni 2015 from Penge- og valutakurspolitik: 

www.nationalbanken.dk/da/pengepolitik/implementering/Sider/default.aspx 
• NBIM. (2015a). Retrieved from About the Fund: http://www.nbim.no/en/the-fund/about-the-fund/ 
• NBIM. (2015b). Retrieved 12. June 2015 from Fondet - Avkastning: 

http://www.nbim.no/fondet/avkastning/ 
• NBIM. (2015d). Retrieved 22. April 2015 from Investments: http://www.nbim.no/en/investments/ 
• NBIM. (2015c). Government Pension Fund's Quarterly Report 2015. Norges Bank. 
• NBIM. (2014). Statens Pensjonsfond Utland Kvartalsrapport - 3.kv./14. NBIM. 
• NE. (10. March 2015). News in English. Retrieved 21. April 2015 from Dollar hits new high against 

the krone: http://www.newsinenglish.no/2015/03/10/dollar-hits-new-high-against-the-krone/ 
• Norges Bank. (2002). Retrieved 15. May 2015 from Pengepolitikk : http://www.norges-

bank.no/Upload/Pengepolitikk/historikk.pdf 
• Norges Bank. (12. November 2004). Retrieved 6. May 2015 from Oljepris, konjunkturer og 

pengepolitikk: http://www.norges-bank.no/Publisert/Foredrag-og-taler/2004/2004-11-12/ 
• Norges Bank. (7. November 2014a). Retrieved 9. June 2015 from Mandate and Core 

Responsibilities: http://www.norges-bank.no/en/about/Mandate-and-core-responsibilities/Monetary-
policy-in-Norway/ 

• Norges Bank. (10. November 2014b). Retrieved 23. June 2014 from Norges Bank's History: 
http://www.norges-bank.no/en/about/History/Norges-Banks-history/ 

• Norges Bank. (7. May 2015). Retrieved 9. June 2015 from Pengepolitikk - Styringsrenten: 
http://www.norges-bank.no/pengepolitikk/Styringsrenten/Styringsrenten-Oversikt-over-rentemoter-
og-endringer-i-styringsrenten-/ 

• Norges Bank. (20. November 1999). Monetary Policy Challenges. Retrieved 9. June 2015 from 
http://www.norges-bank.no/en/Published/Articles-and-chronicles/gjed999htm/ 

• Norges Bank. (2003). Oversikt over Norges Banks Virksomhet. Retrieved 10. June 2015 from 
http://www.norges-bank.no/Upload/Publikasjoner/arsberetning/2003/del2-2003.pdf 

• NorgesBank. (29. Juni 2006). Retrieved 24. March 2015 from http://www.norges-bank.no/Om-
Norges-Bank/Mandat-og-oppgaver/Pengepolitikken-i-Noreg/. 

• Norwegian Ministry of Finance. (2015). The National Budget 2015. Statsbudsjettet.no. 
• Norwegian Ministry of Finance. (2015). Ung økonomi. Retrieved 13. May 2015 from 

Bruttonasjonalproduktet: http://www.ungokonomi.no/index.php/bruttonasjonalprodukt 
• Norwegian Petroleum Directorate. (2015). Production Figures April 2015. 4021: NPD. 



 124 

• NRK. (6. November 2013a). Retrieved 30. April 2015 from Strammer inn oljepengebruken: 
http://www.nrk.no/norge/strammer-inn-oljepengebruken-1.11281980 

• NRK. (7. October 2013b). Retrieved 19. May 2015 from Valgresultat: 
http://www.nrk.no/valg2013/valgresultat/ 

• NRK. (27. November 2014a). Retrieved 25. January 2015 from Utvinning av amerikansk skiferolje 
øker sterkt: http://tv.nrk.no/serie/urix/NNFA53112714/27-11-2014#t=2m31s 

• NRK. (14. May 2014b). Retrieved 30. April 2015 from Regjeringen vil bruke mer oljepenger: 
http://www.nrk.no/norge/regjeringen-mer-oljepenger-1.11717126 

• NRK. (5. February 2015). Norges Rikskringkasting's home page. Retrieved 6. February 2015 from 
Oljefondet kvitter seg med klimaverstinger: http://www.nrk.no/norge/oljefondet-kvitter-seg-med-
klimaverstinger-1.12190761 

• NRK. (15. January 2003). Skrekkelig for AS Norge i 2002. NRK Nyheter - Økonomi . 
• Observatory of Economic Complexity . (u.d.). (MIT, Producer) Retrieved 12. June 2015 from 

Country Profiles - Norway: https://atlas.media.mit.edu/en/profile/country/nor/ 
• OPEC. (2015). Retrieved 21. April 2015 from About us: 

http://www.opec.org/opec_web/en/about_us/23.htm 
• OPEC. (2002). OPEC annual report 2002.  
• Patel, P. P., Patel, D. J., & Patel, D. R. (March 2014). Factors affecting Currency Exchange Rate, 

Economical Formulas and Prediction Models. International Journal of Application or Innovation in 
Engineering & Management (3). 

• Pearce, D. K. (February 1983). Alternative Views Of Exchange-Rate Determination . Retrieved 11. 
June 2015 from https://www.kansascityfed.org/Publicat/Econrev/EconRevArchive/1983/1q83pear-
Feb.pdf 

• Ramcharran, H. (2001). OPEC’s production under fluctuating oil prices: further test of the target 
revenue theory. Energy Economics 23 (23). 

• Røisland, Ø., & Sveen, T. (2005). Pengepolitikk under et inflasjonsmål. Norsk Økonomisk Tidsskrift 
(119), s. 16-38. 

• Reboredo, J. C. (2012). Modelling oil price and exchange rate co-movements. Journal of Policy 
Modeling (34), s. 419-440. 

• Regjeringen. (26. May 2009). The Norwegian Government's home page. Retrieved 27. May 2015 
from Monetary Policy: https://www.regjeringen.no/nb/tema/okonomi-og-
budsjett/norsk_okonomi/pengepolitikk/id213274/ 

• Regjeringen. (2015). The Norwegian Government's home page. Retrieved 2. June 2015 from Meld. 
St. 1 (2014–2015) - Nasjonalbudsjettet 2015: https://www.regjeringen.no/nb/dokumenter/Meld-St-1-
20142015/id2005410/?docId=STM201420150001000DDDEPIS&q=&navchap=1&ch=3 

• Regjeringen. (2015). The Norwegian Government's home page. Retrieved 15. June 2015 from Olje 
og gass: https://www.regjeringen.no/no/tema/energi/olje-og-gass/id1003/ 

• Resnick, C. S. (2007). International Financial Management. McGrawhill. 
• Riisager, O. (2013). Forelæsning 6.  
• Rime, D. (2003). Kapittel 8 - Hva kan vi lære om valutakurser av finansiell økonomi. Norges Banks 

Skriftserie (31), s. 131-140. 
• Rodriguez. (20. February 2012). Daily FX home page. Retrieved 16. June 2015 from Australian 

Dollar Offers Proxy to Gold, Japanese Yen to US Treasuries: 
http://www.dailyfx.com/forex/technical/article/forex_correlations/2012/02/20/australian_dollar_us_d
ollar_japanese_yen_correlations.html 



 125 

• Skaaning, K. (15. April 1999). Berlingske Business. Retrieved 21. April 2015 from Norge ændrer 
pengepolitik: http://www.business.dk/oekonomi/norge-aendrer-pengepolitik 

• Smith, G., & Sharples, B. (5. December 2014). Oil prices drop to 5-year low of $68 as Saudi Arabia 
ramps up war for market share. The Economist . 

• SNL. (18. March 2015). Store Norske Leksikon. Retrieved 20. May 2015 from Statens Pensjonsfond 
Utland: https://snl.no/Statens_pensjonsfond_utland 

• Sovereign Wealth Fund Institute. (May 2015). Retrieved 1. June 2015 from Fund Rankings: 
http://www.swfinstitute.org/fund-rankings/ 

• Sovereing Wealth Fund Institute. (2008). Retrieved 31. May 2015 from Sama Foreign Holdings: 
http://www.swfinstitute.org/fund/saudi.php 

• SSB. (2007). Med harelabb over 35 års konjunkturhistorie En oljesmurt økonomi. Statistics Norway. 
• SSB. (2015). Minifakta om Norge 2015. Statistisk Sentralbyrå. Utenriksdepartementet. 
• Standard and Poor. (2014). Norway 'AAA/A-1+' Ratings Affirmed On Strong Economy And 

Financial Standing; Outlook Stable. London. 
• Statens Pensjonsfond Utland. (1. October 2014). Governement Pension Fund Global's home page. 

Retrieved 6. April 2015 from Handlingsregelen: http://www.ocp2013.no/handlingsregelen/ 
• Steinar Holden. (8. February 2015). Penger og inflasjon. Norway: University of Oslo. 
• Stortinget. (19. June 2014). The Norwegian Parliament's home page. Retrieved 23. June 2015 from 

Members of the Storting: https://www.stortinget.no/en/In-English/Members-of-the-
Storting/Parliamentary-Party-Groups/ 

• Straumann, T. (2010). Sweden's shift to inflation targeting. New York: Cambridge Univeristy Press. 
• Sveriges Riksbank. (2. February 2015). Retrieved 23. June 2015 from Monetary Policy - Market 

Operations: http://www.riksbank.se/en/Monetary-policy/Market-operations/ 
• The Australian Treasury. (2012). Understanding the appreciation of the Australian dollar and its 

policy implications. 2012 Economic Roundup (2). 
• The Economist. (21. June 2014a). Retrieved 25. April 2015 from Burning at both ends - War in Iraq 

has lifted the oil price a little. Its long-term impact will be bigger: 
http://www.economist.com/news/finance-and-economics/21604611-war-iraq-has-lifted-oil-price-
little-its-long-term-impact-will-be 

• The Economist. (22. January 2015a). Retrieved 20. June 2015 from Big Mac Index: 
http://www.economist.com/content/big-mac-index 

• The Economist. (2014. November 2014b). What Dutch disease is, and why it's bad. The Economist . 
• The Economist. (8. December 2014c). Why the Oil Price is Falling. The Econommist . 
• The Economist. (12. June 2015b). Wriggle room. Retrieved 14. June 2015 from 

http://www.economist.com/blogs/graphicdetail/2015/06/daily-chart-
9?fsrc=scn/fb/wl/dc/bl/wriggleroom 

• The Guardian. (5. April 2015). UK interest rates set to remain on hold for coalition's entire term. The 
Guardian . 

• The Norway Post. (16. December 2014). The Norway Post. Retrieved 21. April 2015 from Historic 
drop for the Norwegian Krone: http://www.norwaypost.com/index.php/business/general-
business/30410 

• The Norwegian Government. (13. October 2014). Retrieved 27. May 2015 from Governance 
framework - Government Pension Fund Global (GPFG): https://www.regjeringen.no/en/topics/the-
economy/the-government-pension-fund/government-pension-fund-global-gpfg/governance-
framework-for-the-government-/id696848/ 



 126 

• The Norwegian Government. (2009). The Kingdom of Norway - Budget Policy. The Norwegian 
Government. 

• Time. (23. March 2009). Why the Norwegian Krone Is the World's Safest Currency. (A. Smith, 
Producer) Retrieved 9. June 2015 from 
http://content.time.com/time/business/article/0,8599,1887090,00.html 

• Top Forex News. (15. February 2012). Retrieved 2015 from Norway Krone Gains, Central Bank 
Ready for Intervention?: http://www.topforexnews.com/2012/02/15/norway-krone-gains-central-
bank-ready-for-intervention/ 

• TU. (24. November 2014). Ikke aktuelt å kutte i oljeproduksjonen. Tekninsk Ukeblad . 
• Turhan, M. I., Sensoy, A., & Hacihasanoglu, E. (20. May 2014). A comparative analysis of the 

dynamic relationship between oil prices and exchange rates. Journal of International Financial 
Markets, Institutions & Money (32), s. 397-414. 

• Tveter, R. N. (2007). Er Norges Banks pengepolitiske modell en god nok modell for norsk økonomi? 
. Økonomisk Forum (5). 

• ValueWalk. (17. February 2015). Valuewalk's home page. Retrieved 18. February 2015 from Crude 
Oil Prices Have Likely Bottomed: JPMorgan: http://www.valuewalk.com/2015/02/crude-oil-prices-
likely-bottomed-jpmorgan/ 

• VG. (14. November 2013). VG's home page. Retrieved 25. April 2015 from Handlingsregelen : 
http://www.vg.no/nyheter/meninger/statsbudsjettet-2014/handlingsregelen-for-
dummies/a/10144271/ 

• West Texas Research Group. (2011). www.wtrg.com. Retrieved 20. March 2015 from Oil Price 
History and Analysis: http://www.wtrg.com/prices.htm 

• World Bank. (2015). Global Economic Prospects. Washington DC: World Bank Group. 
• WRC. (2015). Worlds Richest Countries. Retrieved 21. April 2015 from Top Norwegian Exports to 

the World 2014: http://www.worldsrichestcountries.com/top_norway_exports.html 
• WTO. (2012). Trade Policy Review of Norway. World Trade Organization. 
• Yan, L. (10. February 2012). Analysis of the International Oil Price Fluctuations and Its Influencing 

Factors . American Journal of Industrial and Business Management , s. 39-46. 
• Østrup, F. (2015b). Macroeconomic theories of exchange rate determination: A floating exchange 

rate system. CPH: Finn Østrup. 
• Østrup, F. (2015a). The foreign exchange market: Key concepts and organisation. CPH: Finn 

Østrup. 
 
  



 127 

Appendices 
In the following appendix dummy variables will appear with the name “After_crisis_08_15” and the 
interaction between those and the oil variable is labelled “Dummy_Oil_08_15”. 

Appendix 1 – EUR/NOK (Incl. inflation rate) 
EUR/NOK regression; monthly data; predicting variables: Brent crude oil price, interest rate differential 
between Norway and Germany, and inflation rate differential between Germany and Norway 
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Appendix 2 – CAD/NOK (Incl. inflation rate) 
CAD/NOK regression; monthly data; predicting variables: Brent crude oil price, interest rate differential 
between Norway and Canada, and inflation rate differential between Norway and Canada  
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Appendix 3 - GBP/NOK (Incl. inflation rate) 
GBP/NOK regression; monthly data; predicting variables: Brent crude oil price, interest rate differential and 
inflation rate differential 

 

Appendix 4 – SEK/NOK (Incl. inflation rate) 
SEK/NOK regression; monthly data; predicting variables: Brent crude oil price, interest rate differential and 
inflation rate differential 
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Appendix 5 – JPY/NOK (Incl. inflation rate) 
JPY/NOK regression; monthly data; predicting variables: Brent crude oil price, interest rate differential and 
inflation rate differential 
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Appendix 6 – SGD/NOK (Incl. inflation rate) 
SGD/NOK regression; monthly data; predicting variables: Brent crude oil price, interest rate differential and 
inflation rate differential 
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Appendix 7 – EUR/NOK (Pre/post crisis)  
EUR/NOK regression; daily data; predicting variables: Brent crude oil price and interest rate differential 
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Appendix 8 – CAD/NOK (Pre/post crisis) 
CAD/NOK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 9 – GBP/NOK (Pre/post crisis) 
GBP/NOK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 10 – SEK/NOK (Pre/post crisis) 
SEK/NOK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 11 – JPY/NOK (Pre/post crisis) 
JPY/NOK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
 

  



 137 

Appendix 12 – SGD/NOK (Pre/post crisis) 
SGD/NOK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 13 – EUR/NOK (Pre/post oil drop) 
EUR/NOK regression daily data 1999-2014/2014-2015 (Independent variables: Brent crude oil price and 
interest rate differential) 
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Appendix 14 – CAD/NOK (Pre/post oil drop) 
CAD/NOK regression daily data 1999-2014/2014-2015 (Independent variables: Brent crude oil price and 
interest rate differential) 
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Appendix 15 – GBP/NOK (Pre/post oil drop) 
GBP/NOK regression daily data 1999-2014/2014-2015 (Independent variables: Brent crude oil price and 
interest rate differential) 
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Appendix 16 -  SEK/NOK (Pre/post oil drop) 
SEK/NOK regression daily data 1999-2014/2014-2015 (Independent variables: Brent crude oil price and 
interest rate differential) 
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Appendix 17 – JPY/NOK (Pre/post oil drop) 
JPY/NOK regression daily data 1999-2014/2014-2015 (Independent variables: Brent crude oil price and interest rate 
differential) 

 
 

Appendix 18 – SGD/NOK (Pre/post oil drop) 
SGD/NOK regression daily data 1999-2014/2014-2015 (Independent variables: Brent crude oil price and interest rate 
differential) 
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Appendix 19 - EUR/NOK (Lag-1) 
EUR/NOK regression daily data. Lag-1. (Independent variables: Brent crude oil price and interest rate differential) 

 
 
 

Appendix 20 - EUR/NOK (Lag-2) 
EUR/NOK regression daily data. Lag-2. (Independent variables: Brent crude oil price and interest rate 
differential) 
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Appendix 21 - EUR/NOK (Lag-3) 
EUR/NOK regression daily data. Lag-3. (Independent variables: Brent crude oil price and interest rate 
differential) 

 
 

Appendix 22 - EUR/NOK (Lag-4) 
EUR/NOK regression daily data. Lag-4. (Independent variables: Brent crude oil price and interest rate 
differential) 
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Appendix 23 - EUR/NOK (Lag-5) 
EUR/NOK regression daily data. Lag-5. (Independent variables: Brent crude oil price and interest rate 
differential) 

 
 

Appendix 24 - EUR/NOK (Lag-6) 
EUR/NOK regression daily data. Lag-6. (Independent variables: Brent crude oil price and interest rate 
differential) 
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Appendix 25 - EUR/NOK (Lag-7) 
EUR/NOK regression daily data. Lag-7. (Independent variables: Brent crude oil price and interest rate 
differential) 

 
 

Appendix 26 - EUR/NOK (% daily change) 
EUR/NOK regression daily change data. (Independent variables: Brent crude oil price and interest rate 
differential) 
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Appendix 27 – EUR/NOK (Daily change) 
EUR/NOK regression daily change data. (Independent variables: Brent crude oil price and interest rate 
differential) 

  
 

Appendix 28 - EUR/NOK (Exchange rate as explaining variable) 
EUR/NOK regression daily change data. Lag-1. (Independent variables: Brent crude oil price, interest rate 
differential and exchange rate) 
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Appendix 29 - EUR/NOK (Exchange rate as explaining variable) 
EUR/NOK regression daily change data. Lag-1+lag-2. (Independent variables: Brent crude oil price, interest 
rate differential and exchange rate)     

  
 

Appendix 30 - EUR/NOK (Exchange rate as explaining variable) 
EUR/NOK regression daily change data. Lag-1+lag-2+lag-3. (Independent variables: Brent crude oil price, 
interest rate differential and exchange rate) 
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Appendix 31  - EUR/NOK (Weekly change) 
EUR/NOK regression weekly change data. (Independent variables: Brent crude oil price and interest rate 
differential) 

  
 

Appendix 32 - EUR/CAD (Pre/post crisis) 
EUR/CAD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 33  - GBP/CAD (Pre/post crisis) 
GBP/CAD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

 
 

Appendix 34 - SEK/CAD (Pre/post crisis) 

SEK/CAD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 35 - SGD/CAD (Pre/post crisis) 
SGD/CAD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

  
 

Appendix 36 - JPY/CAD (Pre/post crisis) 
JPY/CAD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 37 - EUR/AUD (Pre/post crisis) 
EUR/AUD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

 
 

Appendix 38 - GBP/AUD (Pre/post crisis) 
GBP/AUD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 39 - SGD/AUD (Pre/post crisis) 
SGD/AUD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

 
 

Appendix 40 - PLN/AUD (Pre/post crisis) 
PLN/AUD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 41 - CHF/AUD (Pre/post crisis) 
CHF/AUD regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

 
 

Appendix 42 - EUR/GBP (Pre/post crisis) 
EUR/GBP regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 43 - AUD/GBP (Pre/post crisis) 
AUD/GBP regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

 

Appendix 44 - CHF/GBP (Pre/post crisis) 
CHF/GBP regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 45 - SEK/GBP (Pre/post crisis) 
SEK/GBP regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

 
 

Appendix 46 - JPY/GBP (Pre/post crisis) 
JPY/GBP regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 47 - EUR/SEK (Pre/post crisis) 
EUR/SEK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

  
 

Appendix 48 - NZD/SEK (Pre/post crisis) 
NZD/SEK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 49 - SGD/SEK (Pre/post crisis) 
SGD/SEK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

 
 

Appendix 50 - PLN/SEK (Pre/post crisis) 
PLN/SEK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 
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Appendix 51 - JPY/SEK (Pre/post crisis) 
JPY/SEK regression daily data (Independent variables: Brent crude oil price and interest rate differential) 

 
 


