
 
 
 

 

 
The Norwegian Krone, Brent Crude  

Oil and Global Volatility 
 

DETERMINANTS OF THE NOK BETWEEN 2001 AND 2021   

 
 
 
 
 

YNGVILD FLAEN ANVIK (111623)  

KRISTIN INGEBORG DUUN NORBERG (111221) 

 

 

  

  
SUPERVISOR:              Gabriel Züllig 

CHARACTERS:                   217,003 

NUMBER OF PAGES:          101 

 
 
 

MASTER THESIS 
CAND.MERC. APPLIED ECONOMICS AND FINANCE 

 
 

17th May 2021, Copenhagen 

Yngvild Anvik




1.1 Researching the Norwegian Krone  Page 2 

 

 

 

Acknowledgments 

 

 

 

The process of writing this master thesis has been highly educational and interesting. We wish to 

express our gratitude to our supervisor Gabriel Züllig for his great support, continuous 

attentiveness and valuable comments along the way.  

 

Also, we want to thank chief analyst in Danske Bank, Kristoffer Kjær Lomholt, for his valid 

inputs and inspiring conversations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



1.1 Researching the Norwegian Krone  Page 3 

 

 

Abstract 

 

This thesis will study the behaviour of the Norwegian krone using the oil price, interest rate 

differentials, price level differentials, an index for global volatility and the US dollar as explanatory 

variables. The effects of these variables will be tested on the Norwegian krone against the Euro, 

Great British Pound and US Dollar, based on monthly observations from March 2001 to 

December 2020.  

 

The empirical analysis will be constructed applying the OLS framework and its underlying 

assumptions for time series regression. Additionally, we use the Augmented Dickey-Fuller 

framework for testing whether our data exhibit any non-stationary characteristics. As an 

augmentation, we apply the Engle-Granger Cointegration test which purposes to reveal potential 

long-term relationships between the dependent and independent variables.  

 

From the Engle-Granger Cointegration test we find none of the variables to exhibit a cointegrated 

relationship, why we proceed with the concepts of the Augmented-Dickey Fuller test to derive our 

baseline specification. Our baseline findings discover the oil price and interest rate differential to 

be most influential on the Norwegian krone, while the other two explanatory variables have a 

varying significance among the bilateral exchange rates. Our results are established robust after 

controlling for potential spill-over effects from the US dollar.   

 

Our 24-month rolling regression reveals a distinct time-varying relationship between changes in 

the oil price and the Norwegian krone. Thus, we investigate potential nonlinearities between the 

oil price and the krone as an extension to our baseline model. From these we find large oil price 

changes to influence the krone against the Euro and US dollar, while certain threshold levels matter 

for all currency pairs. A threshold of $40 pb turns out as most important, and our results show the 

aggregate effect of an oil price change to be twice as large when it is below this level. Notably, 

general oil price changes appear to be robust for abnormal changes, implying a consistent 

relationship between the Norwegian krone and the oil price.  
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1. Introduction 

1.1 Researching the Norwegian Krone 

After Norway adopted a floating-exchange rate regime in 2001, the Norwegian krone has been 

subject to large fluctuations relative to those of comparable countries. The volatility in the krone 

against major trading partners was greatest during 2008, 2014 and 2020 when the world saw an 

excessive slowdown in economic growth. Common for these periods was a distinct oil price plunge, 

triggered by either changes to oil production or alterations in global demand for oil. As Norway is 

heavily reliant on the petroleum industry, declining oil prices tend to cause a relative weakening of 

the Norwegian krone. This relationship becomes particularly evident during periods influenced by 

rapid changes to the global risk sentiment.  

 

For a small and open economy, the exchange rate plays a central role in terms of balance of trade 

and international competitiveness. As a major exporter of oil, Norway is directly affected should 

there be a shift in oil demand. Further, as OPEC steers global supply to a large extent, Norway is 

exposed to subsequent changes in oil prices and must adjust their production and investments 

accordingly. Lastly, given the small trading volume of the krone and because Norwegian oil 

production accounts for a minor fraction of total supply, it is unlikely that the krone could affect 

the oil price. This leaves the Norwegian economy and exchange rate greatly exposed to changes in 

exogenous factors, one of them being the oil price. Despite this, Norway is equipped with a 

sovereign wealth fund which has played a major role for the historical and prospected economy. 

Among other things, this has exerted great influence on Norway´s immediate dependence on 

persistently high oil prices.  

 

So, while the krone is observed to closely follow the oil market, the peculiarity of the Norwegian 

economy inspired to investigate whether distinctive oil price changes might cause unexpected 

reactions in the exchange rate. The underlying dynamics of this relationship motivated the research 

question for our thesis:  

 

“How does the Norwegian krone react to changes in the oil price?” 

 

To investigate this, the following thesis will be structured as follows. Chapter two aims at setting 

the topic in context, and starts with a presentation of theories considering exchange rate markets. 

In the second section we present a description of the oil market and the underlying dynamics of 

global supply and demand for oil. The third section gives an overview of how the Norwegian 
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economy has evolved since the discovery of oil, along with a description of the most important 

determinants for the current economic situation. Furthermore, this section includes an examination 

of the Government Pension Fund Global and its built-upon mechanism for phasing petroleum 

revenues into the Norwegian economy.  

 

The third chapter introduces carefully chosen researchers who have studied the behaviour of the 

Norwegian krone. While the initial section presents analyses conducted on the krone against large 

trading partners, the last looks at the relationship between the oil price and exchange rates in 

general. The empirical model is presented in the fourth chapter. The first sections explain the model 

assumptions, followed by a description of the included variables in accordance with previous 

research as presented in chapter 3. Then we present our baseline findings, followed by a section 

testing the krone´s reactions to nonlinear movements in the oil price. In the subsequent chapter, 

we provide a three-fold discussion of our findings which firstly addresses how Norway possibly 

responds to a fall in the oil price. The second part debates differences between the effects of supply- 

versus demand-driven oil price shocks on the krone, while the third considers possible effects of a 

green shift on the Norwegian economy. Chapter 6 presents our concluding remarks and 

suggestions for future research.  

 

1.2 Scope and Delimitations 

Throughout this process, we have realized that there is a vast number of factors affecting exchange 

rates. We include in our analysis a subset of variables which, based on previous literature, are 

believed to be most relevant for examining the Norwegian krone. The reason for not including 

additional variables grounded in difficulties finding reliable data, or the relevant variables were 

unavailable at the desired frequency. As we could have included additional regressors and might 

have obtained different results by doing so, we do not argue that any of the forthcoming regressions 

presents a true model on exchange rates. Despite this, we believe that the conducted analyses 

accomplish to provide explanatory power to how the Norwegian krone has reacted to different 

changes in the oil price in our sample period.   

 

This thesis will exclusively consider historical data between March 2001 and December 2020. As 

the Norwegian economy has been subject to large changes since the discovery of oil in 1969, this 

timespan may be considered narrow. However, the starting point is chosen with respect to the shift 

in monetary policy regime during 2001 when Norges Bank adopted an inflation-targeting regime, 

letting the exchange rate float. Including observations prior to this shift could therefore influence 
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our results, which may pick up effects from the prior fixed-rate regime. Further, the dataset 

contains strictly monthly observations, as some of the included variables were unavailable at higher 

frequencies.  

 

In our empirical analysis, we use time series regression based on the concept of OLS to capture 

associated effects on the Norwegian krone by a selection of independent variables. The conducted 

analyses are based on extensions to OLS assumptions being appropriate for time series, ensuring 

the coefficients to be unbiased and efficient. While our regressions control for the relevant 

assumptions to secure valid results, we wish to call attention to that there are other methodologies 

on more advanced levels for this type of research. Nonetheless, we believe our analyses to provide 

sufficient basis for answering our research question on a satisfactory level.  

 

Furthermore, we strictly include the price of Brent crude oil when considering the oil price, and 

therefore ignores potential effects of fluctuations in other benchmarks such as the WTI or Dubai. 

The reasoning behind this choice is based on several factors, one being that the three markers are 

known to follow one another closely. Further, the Brent crude is more widespread than the other 

two, and therefore perceived as a more important benchmark. Last, and most important, the Brent 

crude directly affects Norwegian oil exports, as this is the oil extracted from the North Sea.  

 

Finally, our regressions test the effect of included explanatory variables on the bilateral exchange 

rates NOK/EUR, NOK/GBP and NOK/USD. Hence, we relinquish to include any trade-

weighted index (e.g. I44) among our dependent variables, which limits our ability to draw a general 

conclusion of the krone´s behaviour against other currencies. However, using bilateral exchange 

rates allows us to further investigate the underlying dynamics of the relationship between the 

Norwegian currency and those of the selected trading partners. In other words, using a trade-

weighted index would eliminate the possibility to highlight distinctions between them, which we 

wanted to avoid.  
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2. Context 

To set the framework for our thesis, we will in the following chapter introduce concepts and 

theories about the exchange rate market, determinants of the oil price and the Norwegian economy. 

The first section addresses exchange rates, how the foreign exchange market functions and the 

important concepts of purchasing power parity, interest rate parity and trade balance. The next 

section reviews dynamics behind the oil market, and how the oil price has developed from 1985 to 

2021. We conclude this part by taking a closer look at the evolution of the Norwegian economy, 

and describe how the country has gone from being the Scandinavian underdog1 to one of the 

world’s wealthiest nations in 50 years.  

 

2.1 Exchange Rates 

An exchange rate can be defined as the amount of currency needed to buy one unit of another 

currency, or conversely, the amount of a currency received when selling one unit of another 

currency (Siercu, 2008). Currencies are always depicted as a ratio of one another, known as a 

bilateral exchange rate, and there is thus no single outstanding currency. Exchange rates can be 

quoted either directly or indirectly, which mathematically is the reciprocal of one another.  

 

Direct quotation is also known as the nominal exchange rate, and expresses the price in units of 

domestic currency per unit of foreign currency. An increase in the nominal exchange rate indicates 

that the foreign currency appreciates (i.e. becomes more valuable), while the domestic currency 

depreciates (i.e. becomes less valuable), relative to one another. Conversely, when the nominal 

exchange rate decreases, the foreign currency depreciates and the domestic currency appreciates, 

again relative to one another. The location of the trader asking for the quote usually determines 

which currency to be domestic or foreign. For example, we refer to the price of one Euro (EUR) 

in terms of Norwegian kroner (NOK), which on December 1st 2020 was NOK/EUR = 10.4897. 

Usually, since the US Dollar (USD) is the most traded currency in the world, it serves as the base 

currency.2 However, Euro and British pound make up an exception to the rule, and are both quoted 

as base currencies against the USD. Effectively, EUR/USD expresses the value of EUR in units 

of USD, quoted directly. As direct quotation is the most common in financial markets, we will 

exclusively apply this method in the forthcoming thesis.  

 

                                                 
1 An underdog can be defined as someone in adversity or in a position of inferiority (Collins, u.d.) 
2 If the dollar is included in a currency pair, this will always be quoted in the number of units of the quote currency 
needed to purchase one USD.  
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When adjusting the nominal exchange rate for differences in price levels, we end up with the real 

exchange rate. The real exchange rate articulates how much a market basket of domestic goods and 

services can be exchanged for a market basket of foreign goods and services (IMF, 2007). This 

suggests that the real exchange rate measures the purchasing power of a country against another, 

and can be expressed in the following way,  

 

   𝑞𝑡 = 𝑠𝑡 + 𝑝𝑡
∗ − 𝑝𝑡                 (2.1) 

 

Here, 𝑠𝑡 is the logarithm of the nominal exchange rate, 𝑝𝑡
∗ the logarithm of the average price of a 

good in the foreign country and 𝑝𝑡 is the logarithm of the average price in the domestic country. 

Exchange rates can also be depicted as a ratio of a weighted basket of foreign currencies, instead 

of only one, in which we refer to the nominal effective exchange rate (NEER) and the real effective 

exchange rate (REER). The NEER is an indicator of the competitiveness in terms of the foreign 

exchange market of a country, and is frequently referred to as a trade-weighted currency index 

(IMF, 2021). When adjusting NEER to compensate for the inflation rate of a domestic country 

relative to that of its trading partners, we have the REER (IMF, 2021). In this manner, an increase 

in REER indicates a loss in trade competitiveness, where imports become more expensive and 

exports become cheaper. 

 

2.1.1 The Foreign Exchange Market 

The global foreign exchange market (FX-market) is a 24-hours open market for dealers and market 

makers to trade currency products over-the-counter (OTC). In contrast to stock- or futures 

markets having fixed opening hours, standardized contracts and a centralized mechanism to match 

supply and demand, the FX-market consists of a wholesale and a retail tier (Siercu, 2008). The 

wholesale tier includes banks and brokerages that trade with each other and large corporates, while 

the retail tier is where individuals buy and sell currency. 

An FX-trade is a contract between two parties, and typically take three different shapes: spot-, 

forward- and swap trades. A spot deal is traded with value day T+2, meaning that the trade will 

settle in two working days. In the forward market, the products are traded on a future date at an 

agreed-upon price. Swap products combine both spot and forward deals, and implies that one party 

buys a currency spot, while selling the same amount in the forward market. Market participants 

take advantage of forwards and swaps to hedge against exchange rate exposure. 
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Foreign exchange rate risk is defined as the direct loss (as a result of an unhedged exposure) or the 

indirect decline in a firm´s cash flow, assets, liabilities or net profit as a consequence of unexpected 

exchange rate fluctuations (IMF, 2006). Exchange rate risk is typically classified into three 

categories, being transaction-, translation- and economic risk. Transaction risk arises when 

exchange rate movements affect transactional account exposure related to receivables, payables or 

repatriation of dividends. Translation risk, or accounting risk, is the risk of changing the books of 

accounts back into the firm´s home currency. Economic risk, however, concerns the effect of 

exchange rate movements on revenues and operating expenses (ibid.). Identifying and measuring 

every type of exchange rate risk is essential for market participants for managing currency risk and 

developing appropriate hedging strategies.  

Year 2020 was heavily impacted by the coronavirus pandemic, which also disrupted global financial 

markets. The FX markets were no exception, and the virus caused great volatility in both spot- and 

forward markets during 2020. In March, volatility in the GBP/USD reached its highest levels since 

the Brexit Referendum in 2016, increasing by more than 250 percent compared to early 2020 

(PWC, 2020). The forex trading solution Euronext reported a 21 percent increase in spot trading 

revenue in Q2 2020 compared to that of last year, and the average retail forex and CFD3 volumes 

increased by almost 35 percent from Q1 2019 to Q1 2020, Finance Magnates reported (Sticpay, 

2020). Thus, 2020 has proven the importance for corporates, pension funds, commercial banks 

and other FX users to hedge uncovered positions against heavy and unexpected cross-currency 

fluctuations. 

2.1.2 The Meese-Rogoff Puzzle  

Based on the above it is apparent that profit-maximizing firms benefit from having knowledge on 

how exchange rates will evolve, and use this as input in their financial decision-making. However, 

it is well known that exchange rate fluctuations are hard to predict using economic models. The 

Meese-Rogoff puzzle suggests that exchange rate models cannot outperform a random walk in 

out-of-sample forecasting of exchange rates (Meese & Rogoff, 1983). Particularly, they found that 

none of the empirical models they compared with generated a lower forecasting error than a 

random walk without drift. A random walk without drift implies that the best forecast is “no-

change” – the most appropriate explanatory variable to forecast exchange rates is the exchange rate 

itself. The Meese-Rogoff proposition is known as a puzzle since it raises the question as to why 

                                                 
3 Contract for difference: An agreement to exchange a particular asset´s difference in value between the time of when 
the contract is opened to when it is closed (Mitchell, 2021).   
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profit-maximizing firms spend money on professional forecasts when “superior” forecasts 

generated from a random walk are available for free (Moosa & Burns, 2015). 

The Meese-Rogoff results have been discussed broadly since they were published in 1983. 

Consequently, substantial research in the area was initiated, where several attempted to resolve the 

puzzle by using a variety of data, sample periods, methodologies and model specifications. Most 

of the attempts have been unsuccessful in the sense that they were unable to produce lower 

forecasting errors than the random walk, which has left the Meese-Rogoff results to hold 

remarkably well. Rogoff (2009) even indicated that the puzzle broadened over the decades to 

include more exchange rates and countries. This due to low inflation rates in both developed and 

developing countries, relatively open capital markets and new monetary policies which relinquish 

to narrowly target the exchange rate.  

Some claimed that since exchange rate models have been evaluated based on the magnitude of the 

forecasting error, no economic model could ever outperform a random walk. Moosa (2013) argued 

that this can be explained by the small change in the spot rate from period to period, where a 

random walk always has a small magnitude of error – making it almost impossible for forecasts 

based on economic models to produce a smaller error.  

Moosa & Burns (2015) demonstrated that the Meese-Rogoff puzzle could partially be explained 

using alternative measures of forecasting accuracy, like direction accuracy, and that minimizing the 

error might be less important from an economic standpoint. It follows that economic models can 

outperform a random walk in terms of predicting direction, as bilateral exchange rates are highly 

volatile while the random walk predicts no change in the exchange rate. Direction accuracy is 

important for profitability, and can therefore give some clarity to why firms pay for professional 

exchange rate forecasts. Faust, Rogers and Wright (2003) argued that “The absence of statistically 

significant predictive power need not to indicate that an optimal decision-maker should ignore the model”. 

The findings by Meese and Rogoff suggest that macroeconomic effects have little influence on 

forecasting exchange rates. However, there are fundamental exchange rate models in the literature 

that have managed to explain movements in exchange rates fairly well, despite their forecasting 

power. The coming subsections will present three main theoretical models for exchange rate 

determination, namely the Purchasing Power Parity theory (PPP), Uncovered Interest Rate Parity 

theory (UIP) and the Balance of Payments theory. The two former models have its roots in the 

goods- and capital markets, respectively, while the latter originates from international trade.  
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2.1.3 Purchasing Power Parity  

Our willingness to pay a certain price for foreign money must ultimately and essentially be due to the fact that this money 

possesses a purchasing power as against commodities and services in that country. On the other hand, when we offer so and so 

much of our own money, we are actually offering a purchasing power as against commodities and services in our own country. 

Our valuation of a foreign currency in terms of our own, therefore, mainly depends on the relative purchasing power of the two 

currencies in their respective countries. 

       Gustav Cassel (1922, pp. 138-139) 

 

A natural starting point when discussing movements in exchange rates is the concept of Purchasing 

Power Parity (PPP). The Swedish economist Gustav Cassel renewed the PPP theory in his book 

about abnormal deviations in international exchange rates from 1918. Cassel defined PPP as an 

equilibrium condition where the nominal exchange rate exhibits a tendency to converge toward the 

relative price level between two countries (Cassel, 1918). This version of the PPP is known as the 

absolute PPP, and can be expressed as follows, 

 

  𝑠𝑡 = 𝑝𝑡 − 𝑝𝑡
∗       (2.2) 

 

Here, 𝑠𝑡 is the logarithm of the nominal exchange rate at time t, 𝑝𝑡 the logarithm of the domestic 

price level and 𝑝𝑡
∗ the logarithm of the foreign price level at time t. A price level can be defined as 

an absolute amount of currency needed to purchase a standard consumption bundle. In this 

manner, the consumption bundle whose cost is being measured is identical across countries, 

meaning that a consumer should be indifferent whether to purchase a standard consumption 

bundle at home or abroad. If this does not hold, individuals can make a riskless profit by sending 

goods from cheaper countries to more expensive ones, known as international goods arbitrage. 

International goods arbitrage is related to the Law of One Price that assumes no transaction costs 

(e.g. transportation costs, taxes, tariffs) between markets.  

 

The actual exchange rate might however differ from its equilibrium level due to variations in 

different economic and political factors. Hence, a more convenient way of measuring PPP is in its 

relative form, which does not require an identical consumption bundle across countries and allows 

for the presence of transaction costs (Taylor & Taylor, 2004). The relative PPP is, similar to the 

absolute PPP, an equilibrium condition, but changes in the nominal exchange rate are equal to 

changes in the inflation rates between the countries. The relative PPP can be expressed as follows,  
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∆𝑠𝑡 = ∆(𝑝𝑡 − 𝑝𝑡
∗)      (2.3) 

 

Here, ∆𝑠𝑡 is the percentage change of the nominal exchange rate at time t, while ∆(𝑝𝑡 − 𝑝𝑡
∗) captures 

the inflation differential between the domestic and foreign country. According to the PPP theory, 

equation 2.3 states that the currency of the high-cost country should depreciate by the inflation 

differential in the long run. The relative PPP can be tested using the following framework (Frenkel, 

1981), 

 

∆𝑠𝑡 = 𝛼 + 𝛽∆(𝑝 − 𝑝∗)𝑡 + 𝑣𝑡     (2.4) 

 

The relative PPP is said to hold if 𝛼 equals zero, and 𝛽 is statistically not different from one. If 

absolute PPP holds, then relative PPP must also hold; but if relative PPP holds, then absolute PPP 

does not automatically hold as changes in the nominal exchange rate can occur at independent 

levels of purchasing power for two currencies. One such example could be transaction costs. 

However, testing the absolute PPP has proven to be difficult, mainly due to lack of comparable 

data. Alternative techniques for testing the relative PPP includes cointegration analysis and single 

equation unit root tests, in which theory is said to hold if inflation differentials and the nominal 

exchange rate are cointegrated in the former analysis, and the real exchange rate is stationary in the 

latter analysis (Siercu, 2008).  

 

The view of PPP and its validity has changed over the course of time. Before the Bretton Woods 

system broke down in 1973, economists embraced the existence of PPP (Isard, 1995). In the 1970s 

and 1980s, which was the first phase of research on PPP, the consensus among economists was 

that the real exchange rate followed a random walk both in the short- and long-term. This implied 

that the actuality of PPP as a whole was denied. Since then, there has emerged a vast amount of 

studies on the subject, which in broad lines approach a consensus to some extent: Real exchange 

rates converge towards PPP in the very long run, and short-run deviations from PPP are both large 

and very volatile (Rogoff, 1996). Examples of economists who found persuasive evidence of this 

are Froot and Rogoff (1994), Rogoff (1996), Isard (1995) and MacDonald (1995).  

Another common finding is that the convergence toward long-run PPP is stronger in samples from 

high-inflation periods than in sample periods affected by real shocks (e.g. productivity changes or 

discovery of natural resources). In the specific case for Norway, Akram (2000) found the PPP 

theory to characterize the behaviour of the Norwegian nominal exchange rate in the long run. This 

was found when testing for PPP in a multivariate framework between Norway and its trading 
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partners over the period 1972 – 1997, despite the discovery of oil in the beginning of the sample 

period.    

2.1.4 Interest Rate Parity 

The interest rate parity theory is another important macroeconomic model for exchange rate 

determination. Interest rate differences between countries allows arbitrage opportunities, as 

investors can receive a higher return based on where the interest rate is higher. However, according 

to the theory of interest rate parity this is not achievable, as the domestic interest rate should equal 

the foreign interest rate plus the expected change in the exchange rate, which eliminates possible 

roundtrips (Chinn, 2006). Thus, to rule out arbitrage in perfect markets, the following equation 

must hold, 

 

    𝑓𝑡,𝑡+𝑘 − 𝑠𝑡 = (𝑖𝑡,𝑘 − 𝑖𝑡,𝑘
∗  )    (2.5) 

 

Here, 𝑠𝑡 is the logarithm of the spot price of foreign currency denominated in units of domestic 

currency at time t, and 𝑓𝑡,𝑡+𝑘 the logarithm of the forward exchange rate at time t for k periods 

ahead. This relation is also known as the covered interest rate parity (CIP). The forward rate 

subtracted the spot rate is often referred to as the forward discount. 𝑖𝑡,𝑘 and 𝑖𝑡,𝑘
∗  are the domestic and 

foreign interest rates at time t for k periods, and the right-hand-side of the equation thus presents 

the interest rate differential between the two countries. If the interest rate differential is positive, 

i.e. the domestic interest rate is higher than the foreign interest rate, the forward rate at time t 

should be higher than the spot rate. Thus, according to theory, there are no arbitrage opportunities 

in perfect financial markets.  

 

The CIP only holds when investors are assumed risk-neutral. However, in pursuance of risk-

aversion amongst investors, the forward rate includes a risk premium, 𝜂, to compensate for the 

additional risk of holding foreign assets instead of domestic, 

 

    𝑓𝑡,𝑡+𝑘 = 𝑠𝑡,𝑡+𝑘
𝑒 + 𝜂𝑡,𝑡+𝑘     (2.6) 

 

Substituting (2.6) into (2.5) illustrates that the expected exchange rate change equals the interest 

rate differential, subtracted the risk premium, 

 

    ∆𝑠𝑡,𝑡+𝑘
𝑒 =  (𝑖𝑡,𝑘 − 𝑖𝑡,𝑘

∗  ) −  𝜂𝑡,𝑡+𝑘   (2.7) 
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Assuming a risk premium of zero, i.e. 𝜂𝑡,𝑡+𝑘 = 0, equation (2.7) denotes the Uncovered Interest 

Parity (UIP). As opposed to CIP, uncovered refers to the exchange risk remaining unhedged from 

exchange rate risk. The UIP illustrates that the exchange rate of a high-interest rate country is 

expected to depreciate to compensate for the interest rate differential, given all investors to be risk-

neutral.  

 

Equation (2.7) is not directly testable when observations on expectations future exchange rate 

movements are missing. To make UIP testable, it is tested together with the assumption of rational 

expectations, which states that market participants make decisions based on the best available 

information. This results in the future spot rate equalizing the expected value today, in addition to 

a white-noise error term, 

 

   𝑠𝑡+𝑘 = 𝑠𝑡,𝑡+𝑘
𝑒 + 𝜉𝑡,𝑡+𝑘      (2.8) 

 

The error-term (𝜉) is assumed to be uncorrelated with all information known at time t, including 

the interest rate differential and the spot exchange rate. Equation (2.8) is thus extended to,  

 

    ∆𝑠𝑡,𝑡+𝑘
𝑒 =  (𝑖𝑡,𝑘 − 𝑖𝑡,𝑘

∗  ) − 𝜂𝑡,𝑡+𝑘 + 𝜉𝑡,𝑡+𝑘   (2.9) 

 

Where the term on the left-hand-side is the realized change in the exchange rate from t to t+k. 

According to Chinn (2006), the risk premium and the error-term are assumed to be statistically 

independent to the interest differential. Thus, in a regression, the estimated parameter on the 

interest differential will have a probability limit of unity, and equation (2.9) becomes, 

 

∆𝑠𝑡 = 𝛼 + 𝛽(𝑖 − 𝑖∗)𝑡 + 𝜉𝑡,𝑡+𝑘    (2.10) 

 

Assuming rational expectations, risk-neutral investors and for UIP to hold, 𝛼 should equal zero, 

and 𝛽 one. However, several theorists have rejected UIP, including Fama (1984) and other analyses 

providing empirical evidence of negative or insignificant coefficients in the short term. In the case 

of Norway, Jore, Skjerpen and Swensen (1993) found no empirical evidence on the UIP condition 

on Norwegian data, using short-term interest rates and the trade-weighted Norwegian krone. 

Further, Bjørnland and Hungnes (2002) referred to several theorists who failed to find substantial 
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evidence of the parity using Norwegian data (Holden and Vikøren (1994), Jore et al. (1998), Nessen 

(1997) and Flood and Rose (2001)).  

 

Chinn and Meredith (2004), however, did find results confirming the UIP when using interest rates 

on longer-maturity bonds. While first rejecting the short-term UIP, their latter analysis testing the 

long-term relationship yielded coefficients closer to the UIP value of unity than to zero. To explain 

this, they argued that in the short run, exchange market shocks lead to monetary policy responses 

that result in a negative correlation between exchange rates and interest rates. In the long run, these 

temporary effects fade, leaving exchange rates and interest rates to be steered by macroeconomic 

fundamentals and thus behave more alike the conventional UIP relationship. This confirms the 

origin of the hypothesis stating that UIP is a long-term equilibrium condition.   

 

2.1.5 Balance of Payments 

The balance of payments theory is built upon trade flows across borders between counterparties, 

where exchange rates are determined by the free forces of demand and supply in the foreign 

exchange market. The balance of payments (BoP) is a measurement of every international 

economic transaction in goods, services and assets between two countries. Exchange of real assets 

(e.g. goods and services) and financial assets (e.g. equities, bonds, loans) are two types of business 

transactions that dominate the BoP, and describe the international economic activity of a nation 

determined by market forces instead of by government decisions.  

 

A country´s BoP keep track of payments to and from foreign countries, where the former is 

recorded as a debited transaction, and the latter a credited transaction (Krugman, Obstfeld, & Melitz, 

2018). Because any debit transaction is offset by a credit entry, and vice versa, all transactions 

recorded in the BoP must sum to zero. This feature reflects that divergences between export 

earnings and import expenditures must be matched with a future promise of repayment, usually 

with interest (Moffett, Stonehill, & Eiteman, 2013). Subaccounts of the BoP may however be 

imbalanced, and changes in each subaccount will have a different impact on the domestic economy. 

The BoP is composed of three primary subaccounts of international transactions: transactions on 

the current account (CA), capital account (KA) and financial account (FA). In addition, the official 

reserves account (FXB) tracks government currency transactions. The BoP can hence be illustrated 

as,  

 

𝐵𝑜𝑃 = (𝐸𝑋 − 𝐼𝑀) + (𝐶𝐼 − 𝐶𝑂) + (𝐹𝐼 − 𝐹𝑂) +  𝐹𝑋𝐵   (2.11) 
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Here, (𝐸𝑋 − 𝐼𝑀) relates to the CA, which is determined by the difference between a country´s 

exports (EX) and imports (IM). When a country´s CA is positive, it is said to have a CA surplus, 

meaning that the value of exports exceeds the value of imports. A CA deficit is thus the result of a 

country having larger imports than exports. Furthermore, (𝐶𝐼 − 𝐶𝑂) relates to the KA, and consists 

of capital inflows (CI) and capital outflows (CO). CI and CO are transactions connected to the 

acquisition or disposal of non-produced, non-financial and intangible assets, such as the transfer 

of intellectual property rights. The magnitude of capital transactions tends to be relatively small, 

and these are therefore regularly included in the FA instead. FA consists of financial in- and 

outflows (FI and FO), and arise from the trade of financial assets and liabilities between residents 

and non-residents (ibid.).  

 

Finally, 𝐹𝑋𝐵 refers to the official monetary reserves of the central bank. Historically these reserves 

consisted of gold, but today they mainly contain foreign assets, hereunder major currencies used 

in international trade and financial transactions (e.g. US dollar, Euro, Japanese Yen) (ibid.). Thus, 

when FX-markets are intervened, central banks use capital from these separately kept foreign 

reserves. The significance of this account depends on whether the country operates under a fixed 

exchange rate system or a floating exchange rate regime. The role of official reserves diminishes 

under a floating exchange rate regime since a government has no obligation to maintain a parity 

rate. Another difference between the two is that fixed exchange rate regimes focus on the total 

BoP, while floating exchange rate regimes are more attentive to various subaccounts as these are 

indicators of expected currency repercussions. 

 

The BoP affects and is affected by several macroeconomic variables, hereunder exchange rates. 

When the BoP registers a purchase of a foreign good or the sale of a domestic good abroad, this 

indicates a change in the demand for or supply of foreign currency. Consequently, a change in any 

of the subaccounts in the BoP will directly affect the exchange rate. In this sense, the exchange rate 

under a floating regime will alter accordingly to obtain a BoP close to zero. If for example a country 

has a CA deficit, while KA and FA balance to zero, there will be excess supply of the domestic 

currency on world markets. According to the theory, the domestic currency will depreciate in order 

to balance BoP. However, in exchange rate markets this balancing effect might be delayed in the 

short-term, known as the trade balance adjustment process. This process can be explained by three 

adjustment periods, where imports are denoted in foreign currency and exports in domestic 

currency, 
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(1) The first period is the currency contract period. Here, an unexpected depreciation of the 

domestic currency will have an ambiguous impact on the BoP, since contracts underlying 

exports and imports already are in effect. As a result, imports will be more expensive while 

income from exports remain unaffected – i.e. the CA will be in a deficit.  

 

(2) The second period is the pass-through period, where exchange rate changes are passed through 

to product prices by importers and exporters. If exporters import most of their inputs and 

materials during this phase, they might need to increase product prices to cover expenses.  

 

(3) The final period is the quantity adjustment period. Here, balance of trade (CA) ultimately 

achieves the balance expected from a depreciation of the domestic currency. As a 

consequence of the pass-through period, the quantity demanded for imports decrease, 

while the quantity demanded for export increase. Finally, the CA is balanced.   

 

Empirical studies have found that the trade balance adjustment process can vary from three to 12 

months for industrial countries (Moffett, Stonehill, & Eiteman, 2013). To make the process more 

complex, the exchange rate will likely change again before the adjustment process is complete.  

 

2.2 Determinants of the Oil Price 

Crude oil prices are determined by global supply and demand for oil. To gain a deeper 

understanding of oil price dynamics, the subsequent section will present a description of the crude 

oil market, followed by a consideration of factors influencing supply and demand for oil. Lastly, 

we will present an overview of historical events affecting the oil price from 1985 and up until today.   

 

2.2.1 Description of the Crude Oil Market    

Crude oil is a non-renewable resource extracted from the earth that can be refined into products 

such as gasoline, diesel and other forms of petroleum products. Crude oil is also a global 

commodity traded in worldwide markets, both as spot and through derivatives contracts (Chen & 

Scott, 2020).  

 

The market price for crude oil tends to follow one of three main benchmarks. Dubai is the standard 

for Asia-bound Mideast crude oil, and the dominating index in all Asian markets  (Kurt, 2020). The 

West Texas Intermediate (WTI) refers to oil extracted from wells and sent through pipelines to 
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Cushing, Oklahoma. WTI is the most widely used marker for oil consumption in the US, but as 

the supply is land-based, it becomes relatively expensive to export to certain parts of the world.  

The Brent Crude (Brent) is the most widely used benchmark of the three, and this refers to oil 

from four different fields in the North Sea: Brent, Forties, Oseberg and Ekofisk. As this oil type is 

based in water, the process of transporting it to distant locations is simplified (ICE, 2020). 

  

Due to the nature of supply and demand for oil, the value of these benchmarks is continually 

changing. In 2020, the oil market was exposed to an extraordinary situation as a result of the C-19 

pandemic. Virtually overnight, the world saw demand for refined products collapse as governments 

imposed restrictions on transportation and travelling to stop the virus from spreading. This sudden 

stop to economic activity put a tremendous pressure on the oil market during the first half of 2020.  

 

The WTI directly links its future contract price on the exchange of actual volumes in the market, 

and is thus designed for physical delivery. This allows for the physical oil market to provide signals 

to the futures contracts, and vice versa. So, when prompt prices fell below the price of future 

supply in April 2020, it forced traders to store oil that could not be delivered. This caused the oil 

price to fall into a negative territory for the first time in history, when WTI collapsed to minus $40 

per barrel (hereafter pb) (ibid.). Although markets feared Brent to also drop below zero, this never 

materialized, mainly due to its seaborne nature. However, futures contracts of higher value than 

the current spot made surplus oil flood the market, which also pressured the Brent. This led to a 

fall in the Brent spot price of nearly 25 percent in one single day, obtaining its lowest value since 

2002 of approx. $23 pb. (ibid.).  

 

 

Figure 1: Historical development in the real price of Brent crude oil (FRED, 2021) 

 

0

20

40

60

80

100

120

140

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Brent Crude Oil Average



2.2 Determinants of the Oil Price  Page 21 

 

 

To better understand the dynamics behind the pricing of the Brent benchmark, determinants of 

oil supply and -demand will be discussed in the following subsections. Going forward we will refer 

solely to the Brent benchmark when mentioning oil prices.  

 

2.2.2 Oil Demand  

According to IMF, the demand for oil can be captured by two different views (Arezki, et al., 2017). 

The ”World Business Cycle” view looks at the linkage between oil price fluctuations and the 

consumption of oil demanded from world output growth. Considering gross domestic product 

(GDP) growth in recent years, this was upward-sloping until the end of 2019, where a shift in trend 

occurred. Growth in GDP declined with 1.7 percent from 2018 to 2019, which accordingly reduced 

energy demand growth. The growth rate for global energy demand was nearly halved in 2019 (0.9 

percent) of that of 2018, coming as a result of slower economic growth and less favorable weather 

conditions (IEA, 2020). Less surprising, the events during the unique year of 2020 heavily affected 

energy demand growth, which declined with vast 3.8 percent only during the first quarter. Notably, 

despite an abrupt slowdown in GDP growth during 2020, global energy demand is estimated to 

grow by nine percent between 2019 and 2030. IEA (2020) postulates that the majority of this 

development will be led by emerging markets.   

 

To view the relation between growth in global GDP and changes to oil consumption, the historical 

developments are plotted in figure 2.  

 

Figure 2: World GDP growth (right axis) vs. changes in oil consumption4 (FRED, 2020) 

 

                                                 
4 Data for changes in oil consumption can be found in appendix A.  
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The second view considers efforts toward substitution and conservation of oil (Arezki, et al., 2017). 

Today, oil is primarily used for transportation, while other fossil fuels such as coal and natural gas 

are mostly used for power generation. Despite this, as the oil price increases, consumers are more 

likely to switch to substitutes such as biogas. The biggest competitor to oil in the transport sector 

is arguably natural gas, which is the cleanest source of energy among fossil fuels. Consumption of 

natural gas has increased by nearly 67 percent from 2000 to 2019, while consumption of oil 

increased by 28 percent over the same period (IEA, 2020). According to International Energy Area 

(IEA) projections, natural gas consumption will increase significantly in the medium term at the 

expense of oil, with developing markets accounting for the growth majority (Arezki, et al., 2017).  

 

2.2.3 Oil Supply   

Oil supply is determined by proved reserves, unconventional reserves and political stimulus. 

Unconventional reserves are those that are not easily accessible using conventional drilling 

techniques. These reserves are defined as shale-, tight- and ultra-deep water oil, where the former 

two are estimated to increase supply significantly over the next five years (ibid.). Proved reserves 

are defined as those oil quantities that geological information indicates to be achieved in the future 

from known reservoirs (BP, 2020). Proved reserves currently stand for approx. 80 percent of total 

supply, but these are gradually diminishing. Estimations from IEA show a declining rate for 

existing conventional oil fields between three and four percent per annum, why significant new 

sources of oil supply will be necessary to meet demand. Advanced technology will likely be helpful 

in this context, as that can contribute to simplifying drilling techniques for unconventional oil 

reserves (Arezki, et al., 2017). 

 

The theory of peak oil, proposed by geologist Marion King Hubbert, states that the oil production 

follows a bell-shaped curve. From 1990 to 2019, oil production increased with 46 percent, with an 

annual growth rate of 1.4 percent. However, the rate declined to -0.4 percent in 2019 and to -0.7 

percent in 2020 (EIA, 2021). The outbreak of the coronavirus has added a major layer of 

uncertainty to the oil market, and made it more complicated to predict how future production and 

consumption will develop. The US Energy Information and Administration (EIA) has in this 

context set up a reference case for projections on future supply and demand, where crude oil 

production returns to 2019 levels during the beginning of 2023. Production continues to grow in 

the long term, plateauing during the next 30 years (EIA, 2021). According to EIA, tight oil will 

have a central role in the oil production outlook, followed by offshore resources. So, as technology 
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advances, fewer experts believe that we are on the declining part of the bell curve, despite the 

observed shortfalls in oil production the past two years (ibid.).  

 

As large volumes of oil supply are scattered over several parts of the world, this allows for 

countryspecific policies to influence global oil production. As seen from figure 3, the production 

of oil is quite unevenly distributed among regions.  

 

 

Figure 3: Total oil production5 (BP, 2020) 

 

In 2019, the Middle East was responsible for the largest amount of proven reserves, accounting 

for approx. 32 percent. North America stood for the second largest amount, responsible for nearly 

26 percent of total proven reserves.   

 

Turning to major oil producing countries, figure 4 displays a distribution of the five largest 

producers in the world,  

 

Figure 4: Major Oil Producers6 (BP Statistical Review, 2020) 

                                                 
5 Data can be found in appendix B. 
6 Data can be found in appendix C. 

0

10.000

20.000

30.000

40.000

50.000

60.000

70.000

80.000

90.000

North. Am. South. Am. EU Mid. East Africa Asia

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

Iraq

Canada

Russia

Saudi Arabia

US



2.2 Determinants of the Oil Price  Page 24 

 

 

The US is the largest producer of oil, followed by Saudi Arabia and Russia. Norway is the fifteenth 

largest oil producer in the world, and accounts for roughly two percent of total oil production.  

 

Combining all member countries of the Organization of the Petroleum Exporting Countries 

(OPEC), these account for over 70 percent of total oil reserves. Thus, OPEC has the ability to 

largely affect the oil supply, which in turn affects the price of oil. This has been seen recently, when 

OPEC+ (OPEC and leading oil producing ally countries) set production cuts to 10 million barrels 

per day to offset the global oil oversupply after C-19 related demand reduction in 2020 (McKenzie, 

2020). OPEC has a total of 13 member countries, which all locates in Africa or the Middle East, 

except for Venezuela. Thus, major global producers such as the US, Russia or Canada are not part 

of the organization, nor is leading Western producers such as the UK and Norway. Consequently, 

Norway principally sets prices based on the current market price for oil. However, given OPECs 

ability to affect global market prices, Norway is highly exposed to supply decisions made by the 

cartel. This may in turn affect the Norwegian economy as a whole, which will be further elaborated 

on under section 2.3.   

 

2.2.4 Historical Oil Prices  

An important part of understanding the drivers behind the oil price today is analyzing historical 

movements. Our goal with this subsection is therefore to enlighten the reader about past 

fluctuations in the oil price, and further elaborate on certain events that have caused large shifts. 

Figure 5 shows that the oil price have fluctuated around different levels over the last 35 years, why 

we have chosen to split the historical period into three sub-periods: 1985 – 2000, 2001 – 2009 and 

2010 – 2020.  

 

Figure 5: Oil price development 1985 – 2020 (Bloomberg, 2021) 
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Oil price development: 1985 to 2000   

Up until the end of 1985, oil prices had been stable at historically high levels of $30 pb for nearly 

three years. The high prices resulted in weaker demand, why OPEC intervened with production 

cuts in November 1985 to support the current price level. Simultaneously, non-OPEC producers 

increased their output, which resulted in a loss of market share and a short-term collapse of the oil 

cartel (Morgan Stanley, 2015). This led to a real price fall of $20 pb between November 1985 and 

July 1986.  

 

Figure 6: Oil price development 1985 – 2000 (Bloomberg, 2021) 

 

In 1990, OPEC needed to again cut production to increase prices (which not yet had regained the 

level from 1985), and started internal negotiations. A short time after, Iraq invaded Kuwait, and 

gained control of 20 percent of the world´s oil reserves (Britannica, 2021). As observed from figure 

6, this lead to a sharp increase in the oil price during mid 1990. Consequently, the United Nations 

(UN) imposed sanctions on both countries, prohibiting any counterparty to import oil from either 

of the two. This prevented a continuation of the massive spike in the real price of oil during 1990.  

 

From 1990 to 1997, global oil consumption increased with 6.2 million barrels daily as a result of a 

strong economy in the US and a steadily growing Asia-Pacific. Simultaneously, production in 

Russia declined with more than five million barrels per day, and OPEC had mixed success in 

controlling prices. In 1997, OPEC allegedly underestimated the Asian crisis, and the previous 

growth in the Asian-Pacific region came to an end. The combination of lower consumption and 

higher production by OPEC sent the oil price downwards, reaching an all-time low of $9.85 pb in 

1998 (Williams, 2011).  
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Oil price development: 2001 to 2009    

From 1999 to 2005, the oil price increased gradually from approx. $20 pb to $64 pb (FRED, 2021). 

In 2001, the US suffered a terror attack which directly decreased the price of Brent with 13 percent 

during September month. To offset the large price drop, OPEC cut production levels in January 

2002 and reduced its quota with 1.5 million barrels per day.  

 

Figure 7: Oil price development 2001 – 2009 (FRED, 2021) 

 

Previous excess capacity in Iraq and Venezuela fell from six million to one million barrels per day 

between 2002 and 2005. From 2006 and during most of 2007, OPEC cut production levels 

primarily due to concerns about growing OECD reserves. In 2008, spare capacity dipped below a 

million barrels a day, and speculation in the crude oil futures market rapidly strengthened. This 

eventually led to an all-time high price level of $145 pb in July 2008, which however turned shortly. 

In the face of the financial crisis, the Lehman Brothers filing for bankruptcy and subsequent falling 

demand for oil, prices fell to $40 pb in December the same year (Williams, 2011). These events 

illustrate the powerful effect of a sharp drop in demand for industrial commodities.  

 

A following OPEC cut of 4.2 million barrels a day in January 2009 together with rising demand in 

Asia led to a recovery of the oil price. When it became clear that the collapse of the global financial 

system was not imminent, the demand for oil recovered, and the price stabilized near $100 pb late 

2009 (Baumeister & Kilian, 2016).  

 

Oil price development: 2010 to 2021 
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& Poor´s7 removed the former AAA credit status of the US on August 5th 2011. When markets 

opened the following Monday, the VIX8 indicator saw its biggest jump since 2007, and US stocks 

were subject to a drop equivalent to December 2008. Consistent with growing worries about the 

economic outlook, oil prices also plunged (ECB, 2020).  

 

An additional development between 2011 and 2014 was a widening of the spread between the two 

benchmarks WTI and Brent Crude. As a follow of increased US production of shale oil production, 

WTI oil traded at a discount reflecting a local surplus of unconventional oil in the central United 

States (Baumeister & Kilian, 2016).   

 

On November 27th 2014, with oil prices descending due to an oversupplied market, OPEC 

members (Venezuela and Algeria, amongst others) called for production cuts. Saudi Arabia stopped 

the initiative, aware that persistantly low prices would hurt the Iranian economy (ibid.). As a result, 

the oil price experienced a direct price drop of approximately 21 percent during the last days of 

November.  

 

Figure 8: Oil price development 2010 – 2016 (FRED, 2021) 

 

The decline continued during 2015, mainly caused by Iran, Iraq and Saudi Arabia lifting production. 

OPEC+ announced in late 2016 that they would cut global production by approx. two percent, 

effective from January 2017. However, prices were more resistant to supply changes due to long-

lasting oversupply from 2014 to 2016, leading inventories to reach historical peaks. Thus, OPEC+ 

production cuts managed to increase prices first during the middle 2017 (ECB, 2020). The period 

between 2014 and 2016 was named the oil crisis, as the substantial oversupply flooding the market 

led to the greatest real decline in oil prices since the financial crisis.  

                                                 
7 One of the three largest credit rating agencies in the US.  
8 Index for global volatility (CFI, 2021). 
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Despite trade tensions between US and China during 2018 and 2019, oil prices remained relatively 

stable due to remaining tight supply conditions. In 2020, this came to an abrupt end intact with the 

coronavirus spreading rapidly and aggressively. From the third week in January, oil prices dropped 

by almost 20 percent before stabilizing in early February. Here, the oil price was affected by falling 

demand from China and global scarcity shocks. The latter reflected disagreements between OPEC 

and other major oil producers on how to respond to the coronavirus´ effects, as some members 

suggested to slow down production to accommodate the shock, while e.g. Russia opposed this 

view. From the 24th of Febuary onwards, the virus spread to Europe, and a great number of sectors 

were subject to full lockdown-restrictions as of March. Consequently, the sudden worsening of 

global economic outlook during the C-19 pandemic led to a contemporary collapse of the stock 

market and crude oil prices (ibid.).   

 

Figure 9: Oil price development 2017 – 2020 (FRED, 2021) 

 

Given the pandemic´s substantial impact on the global economy, recovery followed quickly 
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forms of energy (OECD, 2020). 
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2.3 The Norwegian Economy 

Norway is one of the wealthiest countries in the world in terms of GDP. In 2020, the reported 

GDP per capita was roughly $68.000, equalling the fifth richest country in a global perspective  

(OECD, 2021). Including the petroleum sector, the GDP per capita is roughly 20 percent larger 

than that of the US. Norway also ranks strong based on mainland GDP, which excludes the 

profitable petroleum industry (Regjeringen, 2013). The Norwegian economy is characterized as 

relatively small, with a state holding ownership of the largest financial institution. Furthermore, the 

economy benefits from openness to foreign investments, having a free market economy and 

generally low trade barriers.  

 

As mentioned in subsection 2.2.3, Norway is the world´s fifteenth largest producer of oil and the 

sixth largest producer of natural gas (BP, 2020). The oil and gas sector accounts for the largest 

sector measured in terms of value added, government revenues, investments and export value. 

Macroeconomic indicators presented by the National Budget 2021 estimated that the petroleum 

sector will account for 12 percent of GDP, 18 percent of total investments and 36 percent of total 

exports in 2021 (Norwegian Petroleum, 2020).  

 

Figure 10: The petroleum sector in shares (Norwegian Petroleum, 2020) 

 

 

Figure 11: Net cash flows from petroleum activities (Norwegian Petroleum, 2020) 
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The main income sources for the total net cash flows from petroleum activities are taxes, net cash 

flow from SDFI9 and dividends from Equinor.10 Notably, the historical cash flows have declined 

after the oil crisis in 2014, as illustrated by figure 11. Despite this, figure 12 shows that oil and gas 

combined still accounted for the largest product group of total exports in 2020, revealing 

Norwegian revenues to rely heavily on the petroleum sector.  

 

 

Figure 12: Exports by product groups, 2020 (SSB, 2021)11 

 

In 2020, crude oil and natural gas exports together accounted for 42 percent of total Norwegian 

exports. As Norway is the second largest exporter of fish and seafood products in the world, natural 

resources in the North Sea made up the third largest export group by product in 2020 (13 percent). 

Other products exported in 2020, such as finished goods, machinery and vehicles, chemicals and 

metals, accounted for considerably lower shares of total exports. 

 

Figure 13: Largest imports by countries, 2020 (SSB, 2021) 

 

                                                 
9 State´s Direct Financial Interest. This system ensures that extraordinary returns from the petroleum industry are 
secured for future wealth for the Norwegian society as a whole (Norwegian Petroleum, 2020).  
10 Equinor ASA is a Norwegian state-owned energy company, where the Norwegian Government holds 67 percent of 
the total stock (Equinor ASA, 2020).  
11 The calculations for figure 12, 13 and 14 are made using table 08806 and 08792 from SSB (2021). Tables can be 
found in Appendix D.  
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Considering Norway´s largest trading partners illustrated in figure 13, China was the most 

significant importer in 2020, closely followed by Germany. They accounted for 12 and 11 percent 

of total imports, respectively.  

 

Figure 14: Largest exports by countries, 2020 (SSB, 2021) 

 

On the list of countries importing the largest amounts of Norwegian exports, the United Kingdom 

has a clear lead, reckoning for 17 percent of total exports in 2020. Germany makes number two 

also as an importer of Norwegian goods, accounting for 12 percent. Considering both imports and 

exports, Germany clearly stands out as Norway´s most important trading partner as of end 2020.  

 

2.3.1 Economic History 

Prior to the discovery of oil in the North Sea, Norway was considered a small and relatively poor 

country. At the end of the 1950s, very few believed that it was possible to discover oil and gas 

deposits on the Norwegian continental shelf. It was not until the discovery of the Groningen gas 

field in the Netherlands in 1959 when people imagined that there might be hydrocarbons in the 

North Sea. In October 1962, the first-mover Phillips Petroleum requested a permission from the 

Norwegian authorities for exploration in the North Sea. However, this was declined shortly, as the 

authorities decided that one actor alone would never attain the entire continental shelf (Norwegian 

Petroleum, 2021).  

 

Norwegian government declared sovereignty over the continental shelf in 1963 and further decided 

that only the King of Norway (in practice the government) had the authority to award licenses for 

production and exploration. Despite the sovereign control, the distribution of continental shelfs 

still needed to be organised between the bordering countries, being Denmark and the United 

Kingdom. The delimitations were decided upon the median line principle12 in 1965, and the same year, 

Norway obtained its first award of licenses. The first oil discovery on the Norwegian shelf was 

                                                 
12 An approach for dividing and creating boundaries from the mid-point of two places.  
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Balder in 1967, however was this field not viewed as economically feasible at the time. Only two 

years later, Phillips discovered the field Ekofisk, which shortly became the starting point for the 

success story behind the Norwegian economy (ibid.).  

 

From the discovery of Ekofisk, the Norwegian Government maintained full control over 

production and exploration of oil in the North Sea. The unusually high profitability of the 

petroleum sector created substantial demand for goods and services from the mainland economy, 

and generated high revenues to the Norwegian state. From the beginning of the 21st century, rising 

oil and gas prices contributed to a considerable boost to Norway´s disposable real income. 

However, several analysts argue that the production of oil and gas on the Norwegian continental 

shelf has passed its peak, and that demand from the petroleum sector will fall in the longer term. 

Regjeringen (2013) estimated in 2013 that contributions from the Government Pension Fund to 

financing public expenditures will start declining in 15 – 20 years. If this outlook proves to be 

accurate, it would be supportive of Hubbert´s peak oil theory as introduced in subsection 2.2.3.  

 

The discovery of Ekofisk facilitated Norway to run a countercyclical financial policy13 during the 

stagflation period in the 1970s. This led to higher growth and lower unemployment in the 

Norwegian economy than in most other western economies at the time. Furthermore, persistently 

high oil prices from 1973 to 1985 lifted labour costs through spill-over effects from high wages in 

the petroleum industry (Economic History, 2000). Additionally, employment amongst women 

started increasing, lifting the overall labour force in the 1970s. High labour supply, which 

strengthens a country´s capability to meet future welfare challenges, was therefore a strong 

contribution to the foundation of the welfare state (Regjeringen, 2013).  

 

Despite the economic upturn in the seventies, the Norwegian parliament continued to follow a 

regime where interest rates were not set by market forces in the 1980s. Instead, they were 

determined by politicians, which at the time was an important part of political tactics. Thus, the 

rates were set considerably below market levels, which eventually led to a significant credit boom 

spanning from the early eighties to 1986 (ibid.). Together with the substantial oil price drop after 

the temporary OPEC-collapse in 1985 (see subsection 2.2.4), both a fiscal and monetary policy 

tightening was unavoidable. This led to the steady trade surplus turning into a trade deficit, and the 

                                                 
13 Policies that work against cyclical tendencies in the economy. These cool down the economy when it is booming, 
and stimulate the economy in the opposite scenario.   
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overall economy entered a significant downturn at the end of the 1980s (Nicolaisen & Qvigstad, 

1998).  

 

In 1990, the Norwegian parliament established the Government Pension Fund. The intention of 

the fund was to regularly save transferred petroleum revenues, with the purpose of giving the 

government room for manoeuvres in the fiscal policy should the mainland economy contract, or 

oil prices drop. Today, the fund is the world´s largest sovereign wealth fund (Statista, 2021). The 

importance of the fund to the Norwegian economy emphasized during the financial crisis in 2008, 

where GDP bounced back to pre-crisis levels by 2010. During these years, the Norwegian 

government stimulated the economy by increasing government spending through strong public 

finances, supported by oil and gas income. Also, while unemployment rates in EU more than 

doubled and passed ten percent during the financial crisis, the unemployment remained clearly 

below four percent in Norway (Aamo, 2018).  

 

The financial turbulence caused by the oil crisis in 2014 highly influenced the Norwegian economy. 

From 2014 to 2016, unemployment rose from 3.5 to 4.7 percent, being the highest level in Norway 

since the early nineties (Statista, 2020). The ripple effect of the crisis twirled the economy into a 

downturn, leading to an annual GDP-growth of only one percent in 2016 (FRED, 2021). Declining 

oil prices and higher unemployment lead to a depreciation of the NOK against the currencies of 

large trading partners. However, this resulted in higher export numbers, as the foreign demand for 

Norwegian goods increased intact with a weaker krone. The escalation of exports thus dampened 

the impact from the oil crisis and reduced the magnitude of necessary government interventions.  

 

2.3.2 Current Situation 

The Norwegian economy has mainly been affected by two factors over the last six years. First was 

the economic downturn following the oil price decrease from the 2014 crisis,14 as mentioned in the 

above subsection, which required issuances of governmental rescue packages to avoid a longer 

recession. Some of these packages were given exterior to the state budget, such as one of 650 

million NOK provided to companies within the maritime sector in 2015 due to declining oil prices 

and subsequent downfalls in orders (Nordstrøm, 2015). Secondly, a booming housing market 

became increasingly important for the Norwegian economy in 2016. This year, housing prices in 

the Oslo-region rose by a vast 23.3 percent (Marschhäuser, 2017). This led to increased concerns 

for a housing bubble, which though were dampened the following year by lower housing prices. 

                                                 
14 The price of Brent crude oil decreased from $114 pb in June 2014 to $30 in January 2016.  
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In 2018 and 2019, prices remained fairly stable, but this came to an end shortly after the outbreak 

of the coronavirus in 2020.  

 

In February 2021, housing prices in the Oslo-region had grown by 15.2 percent over 12 months, 

which is the strongest price development seen in the Norwegian housing market since 2016 

(Eiendom Norge, 2021). A substantial contribution to the solid growth was a lowered key policy 

rate related to the Covid-19 (C-19) crisis, which was reduced by 150 basis points from January to 

May 2020. The interest rate cut influenced mortgage rates, which roughly halved. Another 

consequence of the C-19 crisis affecting the housing market was a change in private consumption 

where restrictions depressed economic activity. Instead of spending money on travelling, 

restaurants or entertainment, consumers were forced to spend their money elsewhere, such as on 

housing. Additionally, there was a limited amount of properties on the market when the crisis 

struck. As the crisis is still ongoing and given the strong price development persisting in February 

2021,15 there are increasing concerns about overheating local parts of the housing market. 

Conversely, the combination of increased supply together with rate hike indications is expected to 

help stabilize the Norwegian housing market during 2021.  

 

Danske Bank Investment Research (2020) forecasted in March 2020 that the Nordics were 

estimated to handle the corona crisis better than the rest of Europe. This because healthy public 

funds allow for strong fiscal countermeasures, and large public sectors likely dampen the decline 

in employment and GDP. Furthermore, all Nordic countries apart from Denmark have a tourism 

balance deficit, making them less dependent on the hospitality business. The bank´s report from 

January 2021 proved them right, as the crisis set substantially smaller footprints on the Nordic 

economies than on the rest of Europe.16 In the case of Norway, economic recovery was stronger 

than expected, particularly during the second half of 2020. Mainland GDP rose by 5.1 percent in 

the third quarter, contributing to a total y/y decrease of 3.3 percent in 2020, which turned out to 

beat previous forecasts with 30 basis points (Danske Bank, 2021).  

 

As opposed to Denmark and Sweden, which both had a reference rate of zero prior to March 2020, 

Norway could use sizable interest cuts as a tool for supporting the economy when the corona crisis 

hit (see subsection 2.3.3). This helped dampen the effect of the sharp oil price decrease, which in 

many countries helped domestic oil demand, but clearly negative for Norway as it led to lower oil 

                                                 
15 Eiendom Norge (2021) reported a price increase of 1.3 percent, seasonally adjusted, in February 2021. This is the 
strongest price development in housing since 2009.  
16 See Appendix E for a comparison of GDP in Q1-Q3 between the Nordics and other parts of Europe.  
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investments and –revenues. In 2020, the annual average of a barrel crude oil was nearly halved 

from 2019 levels. As an exporting country of oil, Norway suffered a loss of approx. 24 percent in 

total exports comparing the first four months of 2019 to those of 2020. However, together with 

rising demand for oil through the second half of 2020, the share of crude oil to total Norwegian 

exports declined no further than five percentage points, falling from 47 percent in 2019 to 42 

percent in 2020 (Norwegian Petroleum, 2021). As numbers show, higher oil investments and 

mainland exports picking up helped Norway attain a relatively strong and rapid recovery, leading 

to an overall decrease in annual export values with approx. three percent.  

 

The unemployment rate in Norway saw a sharp rise in March and April 2020 as a consequence of 

restrictions imposed by the government. The levels went from lying steadily above two percent 

through 2019 and the first two months of 2020, to abruptly increasing with eight percentage points 

in March (Danske Bank, 2021). After the shock to financial markets settled, unemployment rates 

gradually declined throughout the second and third quarter of 2020. In November, there was seen 

a smaller rise to total unemployment (including temporary layoffs), primarily in the hospitality 

industry. However, this dropped back in December, and the unemployment rise during the second 

wave therefore appeared to be smaller and less broad-based (ibid.).  

 

 

Figure 15: Unemployment rate in Norway (FRED, 2021) 

 

The registered unemployment rate is expected to drop back towards three percent by the end of 

2021, while pre-crisis levels in February 2020 were 2.3 percent. Danske Bank (DB) (2021) argues 

that there is reason to believe that structural changes as a result of C-19, such as new travel patterns 

and working from home, will lead to a higher equilibrium unemployment rate in the economy 

going forward.  

 

The Norwegian Central Bank, hereafter Norges Bank, announced an unchanged policy rate of zero 

percent in March 2021, but signalled a hike when the economy betters (Norges Bank, 2021). This 
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implies a gradual rise from the second half of 2021, and the central bank´s rate path indicates a 

50/50 probability split between September and December for an interest hike of 25 basis points. 

Monetary policy approaches such as lowering or hiking the policy rate are performed (among other 

reasons) to adjust the circulating amount of money in the economy, as mentioned under subsection 

3.1.3. This is regulated via the central bank reserves (FXB), a separate element under the FA in the 

total BoP.17  

 

In terms of BoP, Norway´s CA was also clearly impacted by the pandemic. From the first to the 

second quarter of 2020, the CA balance decreased with 106 percent (SSB, 2021). This was mainly 

caused by the abrupt decline in exports due to less oil demand. One of the aspects that makes the 

corona crisis differ from previous cases, e.g. the financial crisis in 2008 or the oil crisis in 2014, is 

the relatively quick recovery (especially in the case of Norway). This is evident on several economic 

indicators, including the CA, which turned to 2019-levels already by the third quarter of 2020 

(ibid.).   

 

Looking at the Norwegian krone, the financial turmoil in 2020 once again proved the NOK to be 

a currency highly sensitive to global volatility. When risk appetite collapsed in March, the NOK 

saw the sharpest depreciation against the US dollar since Norges Bank left its fixed exchange rate 

regime in 1992 (Nikel, 2020). Since this event, the NOK gradually moved along with general risk 

appetite throughout 2020, which became particularly clear upon positive vaccine news released in 

November. From November to January, the trade-weighted NOK experienced daily (considerable) 

fluctuations, while over the period appreciating almost six percent. The risk appetite is anticipated 

to gradually increase in 2021 driven by higher vaccination rates, a fiscal support package in the US 

and a Brexit deal, which all are in favour of the NOK (Danske Bank, 2021). This view is supported 

by most recent updates from SEB (2021) and Nordea Markets (2021) presenting their outlook for 

the Nordics for 2021.    

 

Despite climbing oil prices and signalled rate hikes in isolation would imply a stronger NOK, it 

remains important to remember the sensitivity of the NOK to volatility in financial markets. This 

is emphasized in Danske Bank´s most recent forecast from April 2021, which stresses that e.g. 

relative short-end rates are an inferior driver of the krone compared to global risk factors. These 

factors are, among other, USD real rates, general risk appetite, oil price and vaccine roll-outs 

                                                 
17 See section 2.1.5 for abbreviations.  
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(Danske Bank, 2021). A so-called market risk-off18 could trigger a set-back of the consensus 

forecast for NOK/EUR according to figure 16, which among several includes the views of SEB 

and Nordea Markets. As below illustrates, Danske Bank has a slightly more pessimistic take on the 

Norwegian krone´s near future, given the persistent uncertainty in global markets.    

 

Figure 16: Historical development and forecasts of NOK/EUR19 (Danske Bank, 2021) 

 

2.3.3 Monetary Policy  

In March 2001, Norges Bank adopted as previously mentioned an inflation targeting framework 

using the consumer price index (CPI) as a measure of inflation. Prior, the mandate for Norges 

Bank was to maintain a stable exchange rate against European currencies with an increased 

emphasis on low and stable inflation (Soikkeli, 2002). The shift in monetary policy was among 

other things caused by the difficulties in maintaining a stable exchange rate, particularly due to the 

strong commodity base of Norway´s trade. Already by 2001, exports of crude oil, natural gas and 

condensate accounted for almost 57 percent of Norway´s total exports of goods and services 

(ibid.).   

 

The inflation target was set to 2.5 percent over time up until 2018, with a maximum deviation of 

one percent. In March 2018, the inflation target was decreased to two percent, and CPI was still 

required to be within one percent of the target on either side (Norges Bank, 2021). Intuitively, this 

implies that annual increases in consumer prices should be around two percent over time with a 

deviation of one percent in the limit. The key monetary policy instrument is the policy rate, which 

is the rate banks deposit at in Norges Bank, up until a certain level. The policy rate reflects the level 

                                                 
18 A term for explaining the phenomenon of investors seeking safe-haven assets when market volatility rises, in fear of 
future uncertainty.   
19 Updated 15-04-2021.  
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of market rates, and primarily influence interbank rates and the rates banks offer on customers´ 

deposits and loans. In turn, market rates affect the Norwegian krone, security prices, real estate 

prices, consumption and investment.  

 

According to the Norges Bank Act and the Regulation on Monetary Policy, the main objective of 

inflation targeting is to maintain monetary stability by keeping inflation low and stable in the 

medium term. The horizon may vary depending on disturbances in the economy and the effects 

on inflation and economic outlook (Norges Bank, 2021). Additionally, the monetary policy ought 

to be future-oriented and flexible in order to support a high and stable output and employment, 

and prevent temporal financial imbalances (ibid.). The second objective is especially relevant when 

shocks occur, where a flexible regime can prevent deep and prolonged downturns. This became 

explicitly prominent after the outbreak of C-19 and the subsequent key policy rate cut, which was 

a contribution to counter the negative economic effects of the crisis. The Governor at the Centre 

for Monetary Economics (CME), Øystein Olsen, stated that Norges Bank does not envisage 

making further cuts, as a policy rate of zero percent is historical for Norway (Norges Bank, 2021).  

 

The Norwegian exchange rate is under the inflation-targeting regime allowed to float freely in the 

foreign exchange market, and is thus not subject to any specific target. This suggests that Norges 

Bank will only react to unreasonable changes in the Norwegian exchange rate to the extent that it 

potentially impacts inflation (Soikkeli, 2002). This occurred March 19th 2020, where the Norwegian 

krone hit record-weak levels against several currencies. Norges Bank assessed that it was necessary 

to intervene the NOK to support market functioning, and made extraordinary purchases totalling 

3.5 billion NOK in the foreign exchange market. This was financed through the official monetary 

reserves of the central bank, 𝐹𝑋𝐵, in the total BoP. However, Norges Bank stressed that stable 

expectations regarding the exchange rate are to be achieved by carrying out the objective of the 

monetary policy, not by targeting a specific level of the exchange rate.   

 

2.3.4 Incomes Policy 

Incomes policy represents the policy used in a nation to control increases in wages and prices, and 

the following subsection will focus on wage setting. In Norway, wage setting is led by a two-tier 

arrangement of collective bargaining at sectorial-, and enterprise level. Over the course of time, 

individual wage setting has become more common in the private sector for white-collar workers. 

Today, approximately 70 percent of the workforce is covered by collective agreements – the public 

sector has a coverage rate of 100 percent, while the coverage rate in the private sector is between 
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50 to 55 percent (Eurofond, 2020). These coverage rates are relatively high compared to those of 

many EU member states.  

 

Sector agreements dominate the wage bargaining process, and are renegotiated every second year. 

Pay rates are also renegotiated with the same frequency, and these occur in the intermediate year 

of sector agreement renegotiation. On the employee side, key actors nationwide are 80 trade unions 

and four trade union confederations (LO, UNIO, YS and Akademikerne). On the employer side, 

there are four main associations (NHO, HSH, Specter and KS) where the Ministry of 

Administration represents employer´s interests in the public sector (ibid.). The Norwegian 

Technical Calculation Committee for Wage Settlements (TBU) is responsible for publishing annual 

reports on development in wages, earnings, prices and competitiveness of the Norwegian 

manufacturing sector. These reports contain a description of prospects for the international and 

Norwegian economy.   

 

2.3.5 Norway and the Dutch Disease 

The Dutch Disease refers to an economic phenomenon where abrupt developments in one sector 

damage other sectors in the economy, resulting in lower growth (Larsen, 2004). Such rapid 

developments can occur when a natural resource is discovered in a small open economy, one like 

the discovery and extraction of oil in Norway during the early 1970s. Another characteristic of the 

Dutch Disease is that it links to a considerable appreciation of the domestic currency. As a 

consequence, many resource-rich countries have tended to grow slower than countries with fewer 

resources (e.g. Nigeria, Iran and Venezuela).  

 

Corden and Neary (1982) created a classical economic model to describe such structural changes 

in an economy, dividing the economy into three sectors: a non-traded sector (e.g. services and 

construction), a traded booming sector (i.e. exporting resource sector) and a traded manufacturing 

sector. The analysis found that exploitation and export of natural resources for many countries led 

to (1) labour and capital moving towards the traded booming sector, thus increasing the cost in the 

manufacturing sector, and (2) as the booming sector brought in more foreign currency, the 

domestic currency appreciated due to a spending effect20 and reduced the competitiveness of the 

manufacturing industry (Corden & Neary, 1982). In sum, such resource abundance can lead to a 

                                                 
20 The spending effect arises from extra revenue of the traded booming sector, which increases spending and demand 
for both traded and non-tradable goods. Since prices of traded goods are exogenous, an increase in domestic demand 
is not assumed to affect prices of tradables. Prices of non-traded goods are however determined by domestic demand 
and supply, and an increase in demand is thus followed by a price increase of the non-tradable goods which in turn 
appreciates the real exchange rate.  
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displacement of the manufacturing sector, which is crucial for productivity growth and technical 

advance, resulting in the Dutch Disease.  

 

A few decades after the beginning of the Norwegian oil adventure, analysts scrutinized whether 

the country has been subject to the Dutch Disease. Empirical research by Cappelen et al. (2000), 

Gylfason (2001) and Stevens (2003) failed in finding symptoms, while Bye et al. (1994) pointed to 

a restructuring in the economy during 70s and 80s to extract vast quantities of oil as a possible sign 

of the Dutch Disease. However, Bye et al. (1994) also emphasized that Norway managed to 

maintain a well-operating manufacturing sector after the restructuring. Altogether, Norway is 

characterized as an important exception to the Dutch Disease and has even experienced remarkable 

growth alongside phenomenal oil exports.  

 

Norway was before the discovery of oil economically lagging behind its neighbours, Sweden and 

Denmark, but ended up surpassing them in 1981 and 1988, respectively. When comparing the 

growth in Norway to that of its rather homogenous neighbours, it appears unreasonable that the 

heterogeneous development can be caused by other factors (e.g. cultural change, new political 

structure, bad performance) than how Norway managed the discovery of oil and in turn not 

strangled the manufacturing sector. Larsen (2004), among others, argued that Norwegian 

manufacturing may even have benefited from the oil discovery. A possible explanation for this can 

be linked to the coordinated wage formation process as described, limiting harmful wage growth 

in the booming sector. In the next subsection, we will introduce a second possible explanation, 

which concerns how Norway has allocated and managed resource revenues stemming from oil. 

 

2.3.6 The Government Pension Fund Global  

The Government Pension Fund Global (hereafter the Fund), unofficially known as the oil fund, is 

the world´s largest sovereign wealth fund. Following the severe oil price decline in 1986, the Fund 

was established in 1990 with the objective of shielding the Norwegian economy from up- and 

downswings in oil revenues. The aim of the Fund was also to ensure that both current and future 

generations would benefit from the wealth generated from Norway´s oil and gas resources 

(Regjeringen, 2021). Based on this, the Fund functions as a hybrid between a stabilization- and 

saving fund, and despite the name, it has no formal pension liabilities. On 17 November 2020, the 

value of the Fund passed 11,000 billion – equivalent to over three and a half times Norwegian 

mainland GDP.   
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The Ministry of Finance has through the Government Pension Fund Act been accorded the formal 

responsibility for the management of the Fund, while the operational management is carried out 

by the Norges Bank. The operational management is based on a separate mandate issued by the 

Ministry, and contains a general investment framework for the Fund with associated requirements 

in terms of risk, reporting and management. Central to the mandate is the benchmark index which 

is based on reference-indices from FTSE Group and Bloomberg Barclays for the equity and fixed 

income portfolio. Within these bounds set by the Ministry, Norges Bank shall strive to reach the 

highest feasible return over time at a moderate risk-level (Regjeringen, 2018). The appropriate risk 

level at which the Fund operates is sanctioned by the Norwegian Parliament. This does however 

not imply that the Norwegian Parliament aims to minimize risk, as the investment strategy is built 

upon the principle that a satisfactory return is only achieved when risk is involved.  

 

While income from oil and gas production is transferred to the Fund, over half of the value of the 

Fund has been earned by investing. As the name suggests, it is only meant to be invested abroad, 

and it is mainly invested in equities, unlisted real estate and fixed income. The investment strategy 

of the Fund has been formed over time based on the original objective, and it´s unique 

characteristics. More specifically, the investment strategy reflects the Mandate´s requirement to 

track the benchmark index rather closely, with an acceptable deviation of up to 1.25 percent. Today, 

the equity allocation accounts for 70 percent of the benchmark index, while the fixed income 

portfolio reports for 30 percent. Moreover, the fixed income portfolio covers 70 percent 

government bonds and 30 percent corporate bonds. The benchmark index for equities and 

corporate bonds are distributed across countries and geographical regions based on market 

weights, and based on GDP for government bonds. It is evident from the distribution that 

investments in unlisted real estate are not included. The real estate portfolio is instead included in 

the scope for deviations from the index with an upper cap of seven percent of the Fund´s capital 

as of 2017.  

 

On average, the Fund owns a small stake in 1.5 percent of all the world´s listed companies. This 

accounts to 9.123 companies across 73 countries, and includes some of the largest companies in 

the world (e.g. Microsoft, Apple, Samsung and Nestlé). Additionally, the Fund owns hundreds of 

buildings around the world generating rental income, and receives a steady inflow from lending to 

countries and companies. By spreading the investments broadly, the Fund is able to reach a wide 

coverage to global growth and value creation, while diversifying risk. Additionally, by focusing on 

only investing abroad, the Norwegian government has managed to avoid the spending effect. The 
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returns from the Fund´s investments are generally measured in a currency basket, which is a 

weighted composition of 36 currencies in the Fund´s reference indices for equities and fixed 

income. Figure 17 shows the historical annual return by asset class in percent, 

 

 

Figure 17: Annual return by asset class in percent, as of 31.12.2020 (NBIM, 2021) 

 

In spite of large market movements in 2020, the overall value of the Fund remained rather stable 

as it managed to avoid substantial losses. However, it is evident from the above figure that the real 

estate sector was hit hard globally in relation to the rental market. This downturn is connected to 

the strict C-19 restrictions implemented and the new normal of working from home as touched 

upon under 2.3.2. According to the previous Deputy Governor of Norges Bank, Jon Nicolaisen, 

the Fund´s results over the past seven years are linked to responsible investments and active 

ownership (Norges Bank, 2020). From inception, the Fund invested without exercising ownership 

rights. As the Fund grew, both in size and international position, this approach changed, and the 

Ministry of Finance created in 2004 ethical guidelines for what the Fund would not own. Examples 

of such companies are producers of certain types of weapon, tobacco and coal.  

 

Additionally, the Ministry of Finance established an Ethics Council to assess ethical aspects of 

companies the Fund wish to invest in, and thereby give recommendations to Norges Bank. As an 

example, it was in April 2021 discovered that Adani Ports & Special Economic Zone Ltd, which 

the Fund had over 1.4 billion Norwegian kroner invested in, had ties to the military in Myanmar 

(Nilsen, 2021). Based on these facts, the Ethics Council recommended a divestment in the 
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company, due to a substantial risk of supporting human rights violation by being a shareholder. As 

of April 2021, 165 companies were excluded from the Fund based on similar ethical assessments.   

 

Exercising ownership rights supports the long-term perspective of the Fund, as long-term value 

creation is dependent on a well-functioning management and sustainable business models of the 

companies the Fund are invested in. If any company has a business model not regarded sustainable, 

it can lead to a divestment from the Fund in order to reduce the exposure to undesirable risk. 

Contrary to the ethically justified divestments, the risk-based divestments are supported by purely 

commercial concerns. Since 2012, the Fund has made risk-based divestments of 282 companies. 

The majority of these risk-based divestments was made due to inadequate management of risks 

related to the environment, climate change and corruption (Norges Bank, 2020). 

 

Furthermore, there have been several assessments of whether the Fund should divest from the oil 

and gas sector, which has proven to fluctuate more with oil price changes than stocks in other 

sectors. In order to reduce the aggregate exposure of oil price risk, Norges Bank advised the 

Ministry of Finance in 2017 to exclude companies under the subsector “Exploration and 

Production” by the reference-index FTSE Group from the Fund´s benchmark index. (Royal 

Ministry of Finance, 2019). Norges Bank argued that the additional risk coming from oil and gas 

stocks would not be beneficial to the already substantial risk exposure outside their financial 

portfolio. The advice was therefore solely built on financial arguments and diversification, and not 

on any view of future profitability, sustainability or oil price developments. Based on these 

arguments, the Ministry of Finance assessed in 2019 that the Fund instead should be invested in 

energy companies in a broader sense, including pure renewable energy companies together with oil 

refiners and other downstream firms, thus divesting companies solely dedicated to oil and gas 

exploration and production. Not divesting from all petroleum producers like Norges Bank sought 

was grounded on the view that large oil companies have both the technological ability and scale 

for moving toward renewable energy.  

 

2.3.7 The Fiscal Policy Rule 

The fiscal policy rule, known as the budgetary rule, has since 2001 set out the plan for phasing oil 

revenues and investment returns from the Fund in to the Norwegian economy. Before the 

budgetary rule was introduced in 2001, fiscal policy guidelines suggested a constant use of oil 

revenues, i.e. a neutral fiscal stance. High oil prices, large capital inflows to the Fund and big 

surpluses on the government budget complexed preserving a neutral fiscal stance, why the fiscal 
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rule was adopted to allow for a cautious increase of oil revenues usage. The Government Pension 

Fund Act has stipulated guidelines for the outflow of the Fund, in which transfers to the 

government budget in the long run shall be on par with the expected real return (Regjeringen, 

2019). At inception, the expected real return of the Fund was set to four percent, but this 

expectation was reduced to three percent during the spring of 2017.  

 

Figure 18: Usage of the Fund 2002 – 2021, in percent of the Fund´s value (Hovland, 2021) 

 

Even though the Norwegian government can only spend a small portion of the Fund, it still extents 

to nearly 20 percent of the whole government budget. As seen from figure 18, the non-oil budget 

deficit21 has generally been below the budgetary directive, but in crisis periods such as in 2008 and 

2020, it went above. The usage in 2020 was primarily due to the extensive economic measures 

implemented in response to the C-19 pandemic. The Norwegian government plans to bring the 

use of funds back to the long-term guideline already in 2021, which consequently suggests interest 

rates to be kept low for a longer period than initially expected (Hovland, 2021). This highlights the 

countercyclical characteristics of the fiscal policy rule, in which outflows from the Fund can exceed 

the expected real return in recessions to counteract economic downturns (Regjeringen, 2019). In 

order to preserve the real value of the Fund, outflows during booms should therefore be kept 

below the rule. It must however be noted that although capital outflows in general have been below 

the directive, the magnitude of capital outflows have increased gradually alongside the rising market 

value of the Fund.  

 

Another aspect of the budgetary rule is that it has enabled Norway to develop a higher capacity for 

absorbing oil price risk, as it uncouples the usage of oil revenues from the timing of their accrual. 

                                                 
21 Deficit of the Norwegian government budget, excluding revenues and expenditures from the oil and gas sector, 
adjusted for underlying effects from the economic activity level. 
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This implies that changes in petroleum revenues, for example due to oil price fluctuations, are 

captivated by the Fund and not by the domestic economy. If budget outlays were to fluctuate in 

pace with the oil price, the Norwegian economy would experience abrupt shifts and instability. In 

turn, changes in the oil price would swiftly impact long-term interest rates, the exchange rate, wage 

and price expectations – ultimately making it challenging to ensure price stability (Gjedrem, 2001).  

 

Norway has, maybe as one of the only nations in history, managed through fiscal discipline not to 

obliterate the economy by sudden and enormous revenues from natural resources. The budgetary 

rule has helped to solve two issues in the Norwegian economy: (1) Norway has avoided that the 

use of oil revenues fluctuates with the oil price, as it did before 2001, and (2) the use of revenues 

has been limited to avoid high inflation and high interest rates (Hovland, 2021). The Fund´s 

importance has been especially evident under the ongoing C-19 pandemic, providing the 

Norwegian government ample room to reduce effects of the crisis by increasing public spending 

for a short period.  
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3. Literature Review 

As this thesis aims at investigating the dynamics of the Norwegian krone, the following chapter 

will introduce academics who formerly has explored this area through empirical research. The 

forthcoming research are introduced to enlighten the reader about different findings of the NOK 

in relation to oil price changes and global risk view. Parts of the literature review will later be used 

as basis for reasoning and comparison when we present own empirical results in chapter 4.   

 

3.1 The Norwegian Krone 

Previous literature and empirical testing of the Norwegian krone vary in terms of variable inclusion 

and with respect to the chosen variables´ explanatory power. The oil price, interest rates and price 

levels are observed to be included in most models, and some include an index for financial market 

volatility. It is noted that the oil price appears most significant, or one of the most significant 

factors, in analyses investigating both a long- and short term relationship between the krone and 

other chosen variables. Before the forthcoming literature review is presented, it is important to 

keep in mind the shift of monetary policy in 2001. Consequently, regressions based on different 

sample periods might yield different results in variable associations. 

 

Bernhardsen & Røisland (2000) studied the Norwegian krone against the German mark and an 

average of Norway´s trading partners. Their study contained an analysis of both the long- and short 

term relationship22 between the NOK-exchange rate and the change in oil price, GHI,23 the 

USD/DEM, interest rate differentials and price differentials. In the long term, they found the 

NOK to be most dependent on changes in the oil price and in price differences. When analysing 

the short-term relationship, the oil price again appeared as most significant, together with financial 

turbulence and interest rate differentials. In fact, they found the GHI to have a higher explanatory 

power in the shorter sub-period than during the longer, appearing at least as significant as the oil 

price after 1997. This indicates the krone to be a growing object for speculation, as it was more 

sensitive to global risk factors during the latter part of the sample period.  

 

As the Norwegian krone has been observed to move along with changes in the oil price, this has 

led several researchers to look more closely into the relation. Among them is Q. Farooq Akram, 

research director in Norges Bank, who considered whether this relationship might be nonlinear. In 

                                                 
22 The period included to test the long-term relationships spans from 1993 to 2000, while the shorter sub-period was 
between 1997 and 2000.  
23 Indicator for international financial turbulence.  
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his paper from 2004, he revealed that a positive correlation between the oil price and the value of 

the krone/ECU (pre-1998 EUR) was stronger when the oil price was below a certain threshold, 

and when oil prices were falling. He further postulated that the central bank would relinquish to 

intervene via monetary policy approaches when a shock hit outside of a specified range, as these 

might require too high or too low interest rates (which in turn would have extensive impact on the 

rest of the economy).24  

 

In such cases, Akram (2004) argued that the gains from not intervening exceeded the potential loss 

of letting the exchange rate float, and possibly devaluating. This is analogous to the central bank 

abandoning exchange rate stabilization when the oil price is particularly high or low, which for 

Norway could cause great economic fluctuations. Specifically, he found it beneficial not to 

intervene through monetary policy approaches when the oil price was outside a range between $14 

– $20 pb. Thus, the relationship between the oil price and the NOK was expected to be stronger 

when the oil price was outside of its, at the time, “normal” price interval. Lastly, he argued that the 

costs of battling a depreciation might be higher than those of resisting an appreciation, why the 

relationship between the krone and the oil price might be more evident when the oil price is low. 

In conclusion, Akram (2004) found a definite nonlinear relationship between the Norwegian krone 

and the oil price which appeared stronger when the oil price was below $14 pb, and during periods 

when the oil price was falling.   

  

In 2016, Norges Bank research economist Saskia T. Ellen conducted a similar analysis, testing for 

the relationship between the trade-weighted NOK (I44) and the oil price. She used a sample period 

from 2001 to 2015 capturing the shift to inflation-targeting regime governed, as opposed to Akram 

(2004), who used a sample period under a fixed-rate regime. In her baseline model, Ellen (2016) 

found that the coefficients for a change in the oil price and the interest rate differential between 

Norway and its trading partners to be significant. These also had the expected signs, meaning that 

an increase in the oil price, or in the interest rate – keeping the foreign rate constant – was 

associated with a strengthening of the NOK. 

 

Furthermore, Ellen (2016) tested different nonlinear specifications, hereunder abnormal changes 

in the oil price and threshold levels, for the response on the NOK. Her analysis yielded significant 

results for a large change in the oil price, that being, the aggregate effect of a large change turned 

                                                 
24 Specifically, Akram (2004) argues that too high or low interest rates could destabilize the economy, erode external 
competitiveness and weaken the banking and financial system.  



3.2 The Oil Price  Page 48 

 

 

out to have a significantly greater impact on the krone than a small change. However, her most 

prominent results were that the krone was most sensitive to a price threshold of $75 bp, a threshold 

more than five times larger than what Akram (2004) found. The difference can somewhat be 

justified by the development in the oil price as explained in subsection 2.3.4, as she argued that the 

relevant threshold levels are dependent on breakeven prices in oil production, which tend to be a 

function of the recent oil price.    

 

A more recent analysis conducted by one of Alfred Berg´s Nordic investment analysts, Dag 

Messelt, supported the findings of Akram (2004) discovering a stronger correlation between the 

krone when oil prices are falling (Messelt, 2019). In his study, using a sample period from 2007 to 

2018, he tested the 12-month correlation between the oil price and the krone against both the Euro 

and a trade-weighted index. His findings revealed a stronger correlation between both the 

NOK/EUR and trade-weighted NOK when global risk increased and oil prices plummeted, e.g. 

during the financial crisis in 2008 and the oil crisis starting in 2014. However, Messelt (2019) failed 

to find evidence of a relationship in the opposite scenario, that is, for rising oil prices, which could 

indicate some sort of asymmetric relation.  

 

3.2 The Oil Price  

Several researchers have investigated the relationship between the price of oil and exchange rates 

in oil-dependent countries. Theoretically, it is well established by analysts that oil-exporting 

countries experience an appreciation of their currency when oil prices rise and a depreciation when 

they fall (Akram, 2004). Akram (2004) refers to Golub (1983) and Corden (1984), who among 

several stated that the higher crude oil price, the more wealth is transferred from oil-importing to 

oil-exporting countries. Thus, the currencies of countries exporting oil may experience a 

strengthening, while those of oil-importing countries may weaken (Yang, Cai, & Hamori, 2017).  

 

In his article from 1983, Golub (1983) argued that oil price increases affect macroeconomic flows 

through revenues, current account balances and savings, which in turn could move asset stocks. 

However, the effects of oil price increases would differ between oil-importing and oil-exporting 

countries, as this would affect the countries´ respective current account balances differently.  

Specifically, he postulated that oil-exporting countries may experience a current account surplus as 

a result of higher exports when the oil price increases, while the same might generate a current 

account deficit for oil-importing countries. The resulting reallocation of wealth from oil-importers 

to -exporters may therefore, through asset returns, lead to an appreciation of the exporters´ 
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currencies. Golub (1983) further tested whether a rise in oil prices would generate excess supply or 

demand for a given currency.25 While his results varied within the sample period and with respect 

to the countries´ dependence on OPEC oil, they yielded evidence for the hypothesis. Thus, he 

concluded that exchange rate responses to oil price increases could be explained by wealth transfer 

channels.  

 

A more recent analysis conducted by Akram (2020) investigated the relationship between the 

Norwegian and Canadian (CAD) nominal exchange rates and the oil price, Norway and Canada 

both being global oil-exporters. Supported by previous research, he found exchange rates of oil 

exporters to appreciate in response to higher oil prices. However, the extent of the appreciation 

depended on whether the increase was caused by a supply- or demand shock. His study was based 

on a sample period from January 2010 to December 2018, where interest rate spreads, oil prices 

and two measures of uncertainty26 were included as explanatory variables. Oil price movements 

were divided into changes caused by aggregate27 -, supply- or demand-driven changes, additional 

to “residual” 28 oil shocks.  

 

Akram (2020) found all included variables to be significant for explaining the Norwegian exchange 

rate, except for the “residual” oil shocks. Further, the demand- and supply-driven oil price changes 

were revealed to have about the same effects on the Norwegian exchange rate, while both had a 

larger significance than aggregate oil price changes. This contrasted his results on the Canadian 

exchange rate, which turned out to be more affected by supply-driven oil price changes than those 

driven by demand. Akram (2020) argued that this finding reflects upon the Norwegian fiscal policy 

rule, which smooths the economy´s exposure toward oil price fluctuations and thereby contribute 

to akin effects on demand- and supply-driven oil price changes.  

 

Another part of research on the oil price has investigated the correlation between movements in 

the USD and the price of commodities, thereunder oil. As the oil price is denominated in US 

dollars, the currency can affect both global supply and demand for oil, why the given relationship 

is an important issue to consider. Akram (2009) specifically studied the relationship between 

commodity prices, real interest rates and the dollar, using a sample period from 1990q1 – 2007q4. 

His findings supported that the value of the dollar is essential to the development in the oil price, 

                                                 
25 Golub (1983) included US dollar, British pound and the “Mark” (used as a general currency for Europe).  
26 One for general economic uncertainty, and one for geopolitical risk.  
27 Weekly changes in the price of Brent crude oil.  
28 Defined as shocks to oil supply or demand as driven by uncertain factors, originating from e.g. weather conditions, 
an overall increase in uncertainty or specifically from geopolitical events.  
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as a fall in the value of the dollar tended to cause lower commodity prices, of those specifically oil, 

according to his testing. He emphasized the importance of the Law of One Price when explaining 

this relationship, as a weaker USD leads to a stronger purchasing power of the dollar in terms of 

other currencies, which increases oil demand. Further, his conducted analysis revealed interest rates 

and exchange rate shocks to account for most of the fluctuations in commodity prices, due to their 

isolated effect on output and the economy as a whole. In conclusion, he postulated that low US 

real interest rates and a weak dollar contributed to the recent oil price surge during 2008 – 2009, 

suggesting these factors to be useful indicators for movements in commodity prices.  
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4. Empirical Analysis  

4.1 Introduction  

In chapter 2, we introduced the reader to fundamental concepts and theories of exchange rates, 

dynamics of the oil market and the historical development of the Norwegian economy. We also 

reviewed previous relevant literature of the Norwegian krone and the oil price in chapter 3. The 

main takeaway we wish to communicate is that the dynamics behind exchange rates are rather 

complex, and they can be determined in various ways. Taking this into consideration, the variables 

we find most applicable for explaining movements in the Norwegian exchange rate are the oil price, 

interest rate differentials, an index for global volatility and price level differentials. The selected 

variables are in line with previous literature on the Norwegian economy, where different 

publications have pointed to these variables as having explanatory power over the Norwegian 

krone.  

 

The following chapter starts with an introduction to some basic, yet important assumptions of the 

OLS framework, which the methodology for our empirical analysis is built upon.  Next we present 

our dataset and discuss its reliability and characteristics. Based on this and previous reviewed 

concepts and theories, we will introduce our baseline model as a starting point for considering the 

relation between the Norwegian krone and the oil price. The last section will extend the baseline 

model to address potential nonlinearities between the Norwegian krone and the oil price.  

 

4.1.1 Fundamentals of Time Series Regression 

We will in the coming empirical analysis use time series regression based on the concept of ordinary 

least squares (OLS) to capture the effect on the NOK-exchange rates by a selection of independent 

variables over time. For the coefficients to be unbiased and efficient, several assumptions must 

hold. Below we will present these assumptions and explain how to avoid and overcome potential 

violations. Further, we will introduce the concept of stationarity which is relevant when using 

macroeconomic data for time series regression.  

 

The extended OLS assumptions for time series 

First, a regression will exhibit multicollinearity when two or more explanatory variables are correlated 

with one another. In this occurrence, the variables can either move in the same direction (i.e. 

positive correlation), or in the opposite direction (i.e. negative correlation). Perfect multicollinearity 

occurs when an explanatory variable is an exact linear combination of another, and in this case the 

coefficients cannot be estimated using the OLS framework (Wooldridge, 2012). If the variables are 
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nearly perfectly correlated, the framework can be used, but the estimated standard errors might be 

inflated and the estimates biased. In order to comply with this assumption, the simplest measure 

will be to reduce the number of highly correlated variables in the model.  

 

Second, the error term, has a conditional mean of zero, given all the explanatory variables and the 

additional lags of the explanatory variables beyond the lags included in the regression. This implies 

that the regressors and the error term must be uncorrelated in every period, and this is also known 

as strict exogeneity. Strict exogeneity excludes the probability that changes in the error term today 

can cause future changes to a given independent variable, which effectively disregard responses 

from the dependent variable to the given independent variable. Variables in the time series 

regression often violate this strict exogeneity assumption, as they can be influenced by previous 

values of the dependent variable. Most often, instrumental variables (IVs) are used to address 

endogeneity by isolating the exogenous variation in the independent variables. However, it can be 

particularly challenging to find IVs of good quality, why lagged explanatory variables are commonly 

used to address endogeneity concerns. To mitigate the endogeneity problem and reduce bias, we 

have therefore included a number of lags to the explanatory variables. This procedure will control 

for past values of the dependent and independent variables (Wooldridge, 2012). 

 

Third, the assumption of homoskedasticity holds when the variance of the error term is constant over 

time, regardless of the values of the independent variables. If this assumption does not hold, the 

error term is said to be heteroskedastic and the OLS loses its efficiency. Since our data is based on 

macroeconomic variables, the assumption of homoskedasticity might not hold as the variability of 

the independent variables can be dependent on one another. To overcome this, we will apply the 

Heteroskedastic and Autocorrelation Consistent (HAC) standard errors developed by Newey and 

West (ibid.).  

 

The fourth and final assumption concerns no serial correlation. This means that the correlation 

between the error in one period and the error in another period is equal to zero. This is frequently 

evident in time series data, since residuals of chronological observations often are correlated with 

one another. If this assumption does not hold, the errors are said to be pairwise autocorrelated and 

an error occurring at period 𝑡 may be carried over to the next period 𝑡 + 1. A common method for 

detecting autocorrelation is through a Durbin-Watson test. The test statistics assume a value 

between zero and four, wherein a value of two indicates that there is no autocorrelation. Serial 

correlation will in itself not bias the OLS estimates, but the usual OLS standard errors and test 



4.1 Introduction  Page 53 

 

 

statistics will no longer be valid. Alike the third assumption, HAC standard errors will also be used 

to control for autocorrelation (ibid.).  

 

Stationarity  

For decades, macroeconomists ran time series regressions based on the extended OLS 

methodology described above, generating astonishing results with eminent 𝑅2 and nearly always 

significant coefficients. However, macroeconomic data often exhibit slow steady changes or 

contain strong trends, which are examples of non-stationary processes (i.e. unit root). Two trended 

series can in this manner appear to be highly correlated, even if the non-trended movements are 

independent of one another. Using only the OLS estimation method can therefore portray two 

trended series to have a causal relationship, while it actually was caused by non-stationarity in the 

time series. When variables in a regression are non-stationary, 𝑅2 values and t-statistics does not 

longer follow the usual normal distributions and can be highly inflated. Granger & Newbold (1974) 

coined this a spurious regression in their article on regressions with non-stationary variables.  

 

As an addition to the extended OLS assumptions above, time series regression also assumes that 

data is drawn from a stationary distribution and that random variables become independently 

distributed when the interval separating them becomes large. A time series is said to be stationary 

if its probability distribution does not change over time, which in broader terms means that 

historical relationships can be generalized to the future (Wooldridge, 2012). By simply plotting the 

data and spotting sequences that are not stationary, we can get a good indication of whether the 

data sample contains a trend and thus correct for it. A more formal method of detecting trends, is 

by applying the unit root test developed by Dickey and Fuller (1979) which we will introduce in 

subsection 4.2.1. 

 

4.1.2 Variable Selection  

In section 4.2 we will build our empirical model to analyse the relationship between the Norwegian 

krone (NOK) against three major currencies: the Euro (EUR), British pound (GBP) and the US 

dollar (USD), and a set of independent variables as introduced in section 4.1. We will use monthly 

observations over the period [01.03.2001, 01.12.2020]. The time span grounds on the shift in 

monetary policy in March 2001, where Norges Bank went from a fixed-exchange-rate policy to 

adopting a regime based on inflation targeting with a floating exchange rate. To avoid any noise in 

our model stemming from the regime-shift, our sample period will start after this event. The nearly 
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twenty year-long data period with monthly data points contains a total of 238 observations, which 

are monthly averages of daily observations.  

 

In the process of data collection, our focus has been on reliability and validity. Therefore, nearly 

all data is collected from Federal Reserve Economic Data (FRED). FRED is a digital library 

containing economic data within the areas of macroeconomics, money and banking and applied 

microeconomics, where all data origins from the OECD´s database (FRED, 2020). Data 

unavailable on FRED has been collected from Bloomberg, which also is considered a reliable 

database for macroeconomic data.  

 

Concerning the reliability of our data, there are various methods for checking whether the chosen 

variables can be used in the same regression. As described in subsection 4.1.1, regressors cannot 

exhibit perfect multicollinearity in order to use the OLS framework. Hobdari (2012) introduces 

that the variable correlation should not exceed a threshold of +/– 0.8 in order to avoid the risk of 

perfect multicollinearity, which we will use as a predetermined exclusion threshold. We have in this 

manner calculated a correlation matrix between the selected variables which can be found in 

appendix F. The correlation matrix indicates that none of the variables exhibit a correlation either 

above or below this threshold.  

 

The following paragraphs will present a description, including summary statistics, of the selected 

variables. From section 4.2 and going forward we will in order to avoid skewness towards larger 

values transform all included variables, except for the VIX indicator and the interest rate 

differentials, to logarithmic form. 

 

Exchange rates  

All bilateral exchange rates are summarized in table 1, where the data is collected from FRED.  

 

Statistics N Mean St.Dev. Min Max 

NOK/EUR 238 8.52 0.89 7.27 11.63 

NOK/GBP 238 10.97 1.22 8.61 13.10 

NOK/USD 238 7.09 1.27 5.05 10.42 

GBP/USD 238 1.58 0.22 1.22 2.07 

EUR/USD 238 0.83 0.11 0.63 1.17 

Table 1: Summary statistics of exchange rates (FRED) 
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The Euro is included because the Eurozone is Norway´s most important trading partner, and 

because it is one of the most traded currencies in the world. In 2020, United Kingdom was 

Norway´s top trading partner in terms of export sales, which accounted for 17.5 percent of total 

Norwegian exports (Workman, 2020). Hence, we found it important also to include GBP.  Lastly, 

we have included the US dollar, as it is the world reserve currency. Additionally, the price of a 

barrel oil is denominated in USD, which emphasizes the importance of this currency for our study. 

In parts of our analysis, the EUR/USD (direct and reciprocal) and GBP/USD are included as 

control variables for a potential foreign exchange spill-over effect.  

 

Brent Crude Oil  

The summary statistics of the monthly oil price data is gathered in table 2, which is collected from 

FRED. The oil price is denominated in US dollars.  

 

Statistics N Mean St.Dev. Min Max 

Brent Crude Oil 238 65.69 29.31 18.60 133.90 

Table 2: Summary statistics of Brent Crude (FRED) 

 

Since we have a substantial focus on the relationship between the Norwegian krone and the price 

of oil, the below figure illustrates the historical movements in the currency pairs and the oil price 

to provide an initial overview.  

 

 

Figure 19: Brent crude oil price (right axis) and exchange rates (FRED, 2021) 
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We observe from figure 19 that all exchange rates exhibit a similar pattern over the period. 

However, a sharp reaction appears in the NOK against the USD during 2008 – 2009, where the 

financial crisis struck. Similarly, it is observed a heavier depreciation of the NOK against the GBP 

in 2016 where the Brexit Referendum was set. Further, the depreciation of the krone against all 

currencies over the periods of 2008 – 2009, 2014 – 2015 and 2020 coincides well with the observed 

oil price decrease over the same months. However, we do also observe periods where changes in 

the krone is rather negligible compared to the magnitude of oil price movements.  

 

Interest rates  

To determine the effect of interest rate differentials between Norway and its trading partners on 

the bilateral exchange rates, we have used the three-month interbank rates. These are the interest 

rates banks charge each other for short-term loans, and tend to follow the federal funds rate29 

(Amadeo, 2021). These are considered more appropriate to capture volatility in financial markets 

than e.g. a 10-year government bond yield or the key policy rate. The summary statistics of the 

interest rates are gathered in table 3. Going forward, we will use the abbreviation (i – i*) to represent 

interest rate differentials, where the asterisk indicates the interest rate of the foreign country.  

 

Statistics N Mean St.Dev. Min Max 

NIBOR 238 2.80 1.97 0.25 7.48 

EURIBOR 238 1.32 1.68 -0.54 5.11 

LIBOR(GBP) 238 2.31 2.10 0.05 6.65 

LIBOR(USD) 238 1.66 1.62 0.11 5.49 

Table 3: Summary statistics of interest rates (FRED) 

 

We have used the Norwegian Interbank Offered Rate (NIBOR) for Norway; the European 

Interbank Offered Rate (EURIBOR) for the Eurozone; the London Interbank Offered Rate 

(LIBOR) denominated in GBP for the United Kingdom and denominated in USD for the United 

States.  

 

                                                 
29 The interest rate banks pay for overnight borrowing in the federal funds market. Due to its impact on other interest 
rates and on the value of the USD, this is considered the most important interest rate in the world.   



4.1 Introduction  Page 57 

 

 

 

Figure 20: 3M interbank offering rates (FRED, 2021) 

 

From figure 20, we observe that the four interbank offering rates show a similar pattern over the 

sample period. Especially noticeable is the drop in the interest rates after the financial crisis in 2008, 

and the sustained low levels ever since. This has mainly been due to the Fed using quantitative 

easing to keep rates low (ibid.). The interest rate in Norway has sustained positive levels through 

the entire sample period, while the interest rate in EU fell below zero in 2015, and has remained at 

similar levels since (closely following the federal funds rate). Comparable to 2008, all interest rates 

saw a large drop in 2020 as a reaction to the coronavirus causing a sudden stop to global economic 

activity.  

 

VIX  

The CBOE volatility index (VIX) was created by the Chicago Board Options Exchange (CBOE) 

to measure the 30-day expected volatility in the US stock markets. The VIX is based on S&P 500 

options prices, and is calculated using aggregating weighted prices of the index´s call and put 

options over a range of strike prices (CFI, 2021). The index portraits a measure of future volatility, 

that is, the expected frequency and magnitude of price movements of stocks over time. Thus, the 

VIX is intended as an indicator of market uncertainty which is used by traders worldwide. As 

historical movements in the Norwegian krone show that the exchange rate has moved with changes 

in global risk appetite, we considered the VIX indicator an important variable to include in our 

forthcoming regression. 

 

In general, an increase in this variable is associated with higher expected volatility in equity prices, 

which is assumed to reflect intensified unrest, greater uncertainty and decreased risk appetite for 
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market participants. When the VIX indicator is at 12 or below, the market is characterized as being 

in a period of low volatility. Contrary, when the market is considered to be in a period of abnormally 

high volatility, the VIX is above 20. If the VIX climbs above 30, it can be an indication that markets 

are very anxious. The latter has frequently been observed after the outbreak of the coronavirus, 

which can help to explain the high value of the mean in the summary statistics for the VIX reported 

in table 4.   

 

Statistics N Mean St.Dev. Min Max 

VIX indicator 238 19.78 8.44 9.51 59.89 

Table 4: Summary statistics of the VIX (FRED) 

 

Price levels  

To represent the price levels, we have included cross-comparable Consumer Price Indices (CPI) 

for Norway, the United Kingdom, the Unites States and the Euro area with the same base year 

(index 2015 = 100). The CPI is used to measure inflation and defined as the change in prices of a 

basket of goods and services (OECD, 2021). Summary statistics for the respective CPIs are 

reported in table 5. Going forward, we will use the abbreviation (p – p*) to represent price level 

differentials, where the asterisk indicates the price level of the foreign country. 

 

Statistics N Mean St.Dev. Min Max 

CPI Norway 238 93.17 10.71 77.30 113.20 

CPI Eurozone (harmonized) 238 93.39 8.59 77.07 105.69 

CPI United Kingdom 238 90.83 11.71 73.00 109.10 

CPI United States 238 92.60 10.30 74.09 107.39 

Table 5: Summary statistics of price levels (FRED) 
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4.2 Building the Empirical Model  

4.2.1 Augmented Dickey-Fuller Test for Unit Root 

As seen in subsection 2.3.1, the development in Norwegian GDP has been distinctly upwards-

sloping. The time series of this variable is a good example of a variable that clearly fluctuates around 

a trend (unit root), which is a persistent long-term movement over time. In 4.1.1 we introduced 

the important concept of stationary for not running spurious regressions. In this subsection we 

will use the Augmented Dickey-Fuller (ADF) test for unit autoregressive root, to test whether the 

variables exhibit any non-stationary characteristics. The ADF test tests the null hypothesis 𝐻0: 𝛿 =

0 against the one-sided alternative 𝐻1: 𝛿 < 0  (Stock & Watson, 2015), 

 

∆𝑦𝑡 = 𝛽0 + 𝛿𝑦𝑡−1 + 𝛾1∆𝑦𝑡−1 + 𝛾2∆𝑦𝑡−2 + ⋯ + 𝛾𝑝∆𝑦𝑡−𝑝 + 𝑢𝑡       (4.1) 

 

Under the null hypothesis, 𝑦𝑡 has a stochastic trend against the alternative hypothesis that 𝑦𝑡 is 

stationary. When including the intercept, the model is also known as a random walk with drift, and 

simply random walk when excluding it. Another version of the ADF test is to test the null hypothesis 

against the alternative hypothesis that 𝑦𝑡 is stationary around a deterministic linear time trend 

(Stock & Watson, 2015). In this case, this trend “t” must be added as an additional regressor to the 

equation above,  

 

∆𝑦𝑡 = 𝛽0 + 𝛼𝑡 + 𝛿𝑦𝑡−1 + 𝛾1∆𝑦𝑡−1 + 𝛾2∆𝑦𝑡−2 + ⋯ + 𝛾𝑝∆𝑦𝑡−𝑝 + 𝑢𝑡   (4.2) 

 

In this thesis, we will restrain our analysis to the two mentioned versions of the ADF test, namely 

testing for stationarity of a variable with and without a deterministic time trend. We will however 

drop the deterministic element from the test equation if we fail to reject the combined null 

hypothesis that both 𝛼 = 𝛿 = 0, in which a unit root is present and there is no time trend. If we 

thereafter fail to reject the combined null hypothesis that both 𝛽0 = 𝛿 = 0, meaning that a unit 

root is present and there is no drift term, we will also drop the drift term from the test equation. 

In this instance we are left with a random walk model. Table 6 summarizes only the results of the 

ADF-test for the variables used in the NOK/EUR model, where the complete table of ADF-tests 

can be found in Appendix G.  
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  Level trend  Level drift                   Level none                    Δ 

snok/eur -2.334 -0.935 0.770 -12.472 

oil -2.420 -2.532 0.041 -10.096 

(i – i*eur) -2.379 -2.419 -1.071 -8.708 

vix -2.831 -2.804 - -13.128 

(p – p*eur) -1.688 -0.017 -0.150 -11.750 

Table 6: ADF test 

 

The second column in table 6 shows the t-statistics for equation 4.2, while the third column shows 

the t-statistics if the deterministic trend has been dropped from the equation. The fourth column 

displays the t-statistics if both the deterministic trend and drift term has been dropped. The most 

reliable way to handle a stochastic trend is to transform the series by taking the first difference, and 

this transformation is shown in the fifth column of table 6, dependent on if the drift term is 

dropped or not. Since the ADF statistics does not follow a normal distribution, we need to use a 

special set of critical values when evaluating the reported t-statistics.30 

 

Looking closer at the time series for the log of oil price, the ADF t-statistic testing the hypothesis 

that the coefficient on 𝑙𝑛(𝑜𝑖𝑙𝑡−1) is zero, when including the intercept and time trend, is -2.415. 

When comparing this with the 10 percent critical value of -3.120, the test cannot reject the null 

hypothesis of a unit root at the 10 percent significance level. However, the F-test suggests that the 

deterministic trend element should be removed from the test equations as it does not exceed the 

critical value to reject the null hypothesis that both 𝛼 = 𝛿 = 0. When the deterministic trend 

element is dropped from the equation, the t-statistic testing the hypothesis that the coefficient on 

𝑙𝑛(𝑜𝑖𝑙𝑡−1) is zero – when including only the intercept – is -2.532. The t-statistic is again (slightly) 

lower than the 10 percent critical value of -2.570. Nevertheless, we fail to reject the null hypothesis 

that both 𝛽0 = 𝛿 = 0 based on the F-statistic, and therefore drop the drift term from the equation. 

When observing the historical development in figure 19 this result is not surprising, as it was not 

obvious that the price of oil either had followed a time trend or drifted in either direction.  

 

Ending with a random walk model, the ADF t-statistic testing the hypothesis that the coefficient 

on 𝑙𝑛(𝑜𝑖𝑙𝑡−1) is zero, becomes 0.041 Since the t-statistic is positive, we are automatically unable to 

reject the null that the variable contains a unit root. Taking the first difference and retesting the 

last equation, yields an ADF t-statistics of -10.096, which is more negative than the one percent 

                                                 
30 The critical values are given in Appendix H. 
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critical value of -2.580. This implies that the variable has a stochastic trend and follows an I(1) 

process, why we can reject the null hypothesis of a unit root.  

 

The other variables follow a similar process, in which they become stationary when taking the first 

difference (i.e. I(1)). In the next subsection, we will introduce to the reader the concept of Engle-

Granger Cointegration Test as an augmentation to the ADF-test.   

 

4.2.2 Engle-Granger Test for Cointegration 

As mentioned, the OLS estimation method can be misleading when time series contain stochastic 

trends. Above we suggested that problems caused by stochastic trends could be avoided when 

using the first difference of the specific variables. A drawback with this methodology, however, is 

to potentially lose information which will limit our analysis to short-term relations between the 

variables. This implies that we will be limited in drawing any concrete conclusions for our variables 

in level terms, and only able to explain how ∆𝑥𝑡 affects ∆𝑦𝑡. Engle & Granger (1987) introduced a 

special case in which regression analysis can reveal long-term relationships between non-stationary 

variables, without eliminating stochastic trends by differencing. This became known as 

cointegration.  

 

𝑥𝑡 and 𝑦𝑡 are said to be cointegrated if they share a common stochastic trend. If two variables are 

cointegrated, we can eliminate the alike trend by computing an Error Correction Model (ibid.). An 

example of cointegration is presented by Stock & Watson (2015), who illustrate the concept by 

using interest rates on 10-year US Treasury bonds and 3-month Treasury bills from 1960 to 2012. 

They observe that although the interest rates differ, they seem to share a common stochastic trend 

which is eliminated when subtracting one series from the other. In other words, the interest rates 

are independently I(1) but the term spread appears to be I(0), so the two series are said to be 

cointegrated.  

 

Intuitively, it makes economic sense that that the 10-year and 3-month interest rates share a 

common stochastic trend as market forces will converge the time-spread back to its mean value 

should it become too large (i.e. expectancies about the term structure of interest rates). For other 

variables, it might not be as easily reasoned whether they are cointegrated based on economic 

theory, in which more formal testing is required. In this subsection we will extend the unit root 

testing introduced in 4.2.1, to test for the presence of cointegration between the Norwegian krone 

and the presented variables using the two-stage Engle-Granger test.  
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The first step of the Engle-Granger test is to estimate the cointegration coefficient, 𝜃, using the 

following OLS regression,  

 

𝑦𝑡 = 𝛼 + 𝜃𝑥𝑡 + 𝑧𝑡        (4.3) 

 

Knowledge of 𝜃 enables us to compute 𝑧𝑡 = 𝑦𝑡 − 𝜃𝑥𝑡, and run a Dickey-Fuller t-test to test for a 

unit root in the estimated residual, �̂�𝑡. This is under the null-hypothesis that �̂�𝑡 has a unit root, 

against the alternative hypothesis that it is stationary. If we are able to reject the null, 𝑥𝑡  𝑎nd 𝑦𝑡 are 

said to be cointegrated despite being independently I(1). The hypothesis are similar to the ones 

presented in subsection 4.2.1, but the critical values of which we can reject the null-hypothesis 

differ. The critical values for the Engle-Granger test can be found in appendix I. In 4.2.1 we showed 

that all our variables individually have a unit root, and that they became stationary when being 

differenced of order one. We do not believe that the oil price, interest rate differentials, VIX or 

price differentials follow the same stochastic trend, and will therefore test for cointegration 

between them and the Norwegian krone separately. First, we test for cointegration between the oil 

price and the three NOK crosses,   

 

 1st stage 2nd stage 

Variables              �̂�                       𝜃                                            �̂� t-statistic                       

NOK/EUR  2.294 -0.039 -2.109 

NOK/GBP  3.119 -0.179 -0.546 

NOK/USD  2.952 -0.247 -1.382 

Table 7: Engle-Granger test: Oil prices and FX 

 

From table 7, we observe that the test statistic of the residual is smaller than the 10 percent critical 

value and the null-hypothesis of no cointegration cannot be rejected. Thus, we do not find any 

evidence for a long-run equilibrium relationship between the oil price and the Norwegian krone. 

This can seem a bit puzzling considering that Norway is a large oil-exporting nation, and given 

previous empirical literature on the general bivariate relationship. However, as there are many 

studies which provide evidence for a long-run relationship between exchange rates and the oil 

price, there are also several that fail to establish such a relation. An example is Mensah et al. (2017) 

who found no evidence of a bivariate cointegration between oil prices and various USD-based 

exchange rates in the period of 2010 – 2016, where currencies of larger oil-exporters (e.g. Russia 

and Nigeria) than Norway was examined. Another example presented by Akram (2000) found that 
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oil prices did not have any long run effects on the Norwegian nominal exchange rate over the 

period 1972 – 1997.  

 

 1st stage 2nd stage 

Variables              �̂�                       𝜃                                            �̂� t-statistic                       

NOK/EUR  2.163 -0.019 -2.100 

NOK/GBP  2.405 -0.031 -0.862 

NOK/USD  1.958 -0.013 -1.198 

Table 8: Engle-Granger test: Interest rate differential and FX 

 

The results of the cointegration test between the Norwegian krone and the interest rate differential 

can be found in table 8. Neither for this bivariate relationship can we reject the null-hypothesis of 

no cointegration, and thus provide no evidence of a long-term equilibrium relationship between 

the Norwegian krone and interest rate differentials. These results can suggest that the concept of 

UIP, introduced in subsection 2.1.4, might not hold in the long-run for our sample period. This is 

however not surprising as we are using 3-months interest rates and several studies have rejected 

UIP when using short-term interest rates. 

 

 1st stage 2nd stage 

Variables              �̂�                       𝜃                                            �̂� t-statistic                       

NOK/EUR  2.128 0.001 -2.133 

NOK/GBP  2.404 -0.001 -0.846 

NOK/USD  1.926 0.001 -1.243 

Table 9: Engle-Granger test: VIX and FX 

 

Nor between the krone and the VIX indicator can we find a long-term relationship. As for the oil 

price, this result seems a bit surprising as many analysts has pointed to the VIX indicator as a good 

explanation for the krone-movements the past years. On the other hand, Flatner (2009), did not 

find evidence to support any long-run relationship between financial market turbulence and the 

NOK. This was also found to apply for the British pound and Euro, among other.  
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 1st stage 2nd stage 

Variables              �̂�                       𝜃                                            �̂� t-statistic                       

NOK/EUR  2.149 2.521 -0.423 

NOK/GBP  2.325 2.425 -0.909 

NOK/USD  1.916 4.544 -0.194 

Table 10: Engle-Granger test: Price levels and FX 

 

Table 10 presents the results for our last cointegration test, namely between inflation differentials 

and the Norwegian krone. Based on the reported t-statistics, we observe that we again cannot reject 

the null-hypothesis of no cointegration. These results imply that the Norwegian nominal exchange 

rate against the EUR, GBP and USD does not exhibit a tendency to converge towards the relative 

price level for our sample period, as imposed by the absolute PPP framework. These results are in 

line with the findings by Bjørnland and Hungnes (2002), who, using a sample period from January 

1983 to December 1999, rejected the strong form of the PPP-theory between Norway and the four 

largest trading partners at the time: Germany, Sweden, the United Kingdom and the United States. 

As for UIP, our results are not unexpected, as massive empirical testing on PPP in general has 

casted doubt on the absolute version of the PPP theory.  

 

Since none of our variables are cointegrated with the Norwegian krone, we are not able to eliminate 

the trend by computing an Error Correction Model. Going forward, we will instead build a short-

term dynamic model by differencing the variables as suggested in subsection 4.2.1 in order to 

remove potential spurious results (Wooldridge, 2012). This will ultimately limit our thesis to only 

focus on the short-term relation between the Norwegian krone, oil price, interest rate differentials, 

volatility index and price differentials. 

 

4.2.3 Baseline Model  

The following linear specification is built upon the sections above and constitutes the starting point 

for investigating movements in the Norwegian krone.  

 

∆𝑠𝑡 = 𝛽0 + ∑ 𝛽1∆𝑠𝑡−𝑖

𝑛

𝑖=1

+ ∑ 𝛽2∆𝑜𝑖𝑙𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽3

𝑛

𝑖=0

∆(𝑖 − 𝑖∗)𝑡−𝑖 + ∑ 𝛽4∆𝑣𝑖𝑥𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽5∆(𝑝 − 𝑝∗)𝑡−𝑖

𝑛

𝑖=0

+ 𝜖𝑡                                                                                                                                         (4.4) 

 

Equation 4.4 states that, ∆𝑠𝑡, the monthly log change in the Norwegian krone against the EUR, 

GBP and USD, is a function of ∆𝑜𝑖𝑙𝑡, the log change in the price of oil, ∆(𝑖 − 𝑖∗), the 
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contemporaneous change in the interest rate differential, ∆𝑣𝑖𝑥𝑡, the contemporaneous change in 

the volatility index, and ∆(𝑝 − 𝑝∗), the log change in the price levels. The latter fundamentally 

translates to inflation differentials between the respective domestic and foreign country. The ∆ 

represents the first difference from time t to time t–1. 

 

In order to overcome the potential endogeneity problem described in 4.1.1, we will as mentioned 

include lags of each variable. Since the full dataset contains monthly data frequency, a common 

rule-of-thumb is to include 12 lags for each variable (Wooldridge, 2012). However, determining 

the amount of lags will always be a trade-off between sample power and explanatory power. If we 

include too many lags, we will lose more observations and the small sample power of the test 

generally suffers. On the other hand, if we include too few, the size of the test will be incorrect as 

the validity of the critial values relies on a complete modellation of the model dynamics (ibid.). Our 

lag lengths in the baseline model are determined based on the higher obtained adjusted R2, which 

resulted in nine lags for NOK/EUR, six for NOK/GBP and 12 for NOK/USD. 31 Going forward, 

we will not present the results for the lagged independent variables, as they only are included as 

control variables and do not have any obvious causal interpretation.    

 

Since all our variables, except for the VIX and interest rate differentials, are transformed to 

logarithmic form they form a log-log specification (Stock & Watson, 2015). Here, a one percent 

change in the independent variables is associated with a 𝛽𝑗 percentage change in the NOK-

exchange rate. The VIX indicator and interest rate differentials follow a log-linear specification, 

meaning that a unit change in these variables are associated with a 100 ∗ 𝛽𝑗 percentage change in 

the NOK-exchange rate.  

 

4.3 Baseline Findings  

First, we wish to examine the general relationship between the NOK and the chosen independent 

variables. The following section will thus focus on the abovementioned linear specification, which 

examines the effects of the explanatory variables on NOK against the EUR, GBP and USD. After, 

we will include a control-variable for different exchange rate effects in every currency pair to 

control for potential spill-over effects.  

 

                                                 
31 Other common criterions for choosing the optimal lag length in time series regression include the Akaike 
Information Criterion (AIC) and the Bayesian Information Criterion (BIC). 
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4.3.1 Baseline Output  

All regression output tables indicate the number of observations, adjusted R2 and the DW-test as 

presented in subsection 4.1.1. The adjusted R2 shows how well our model fits the dataset, and all 

standard errors are computed using Newey-West HAC standard errors. These are shown in 

parantheses in the regression outputs. Lastly, the forthcoming tables present four different models 

for each currency pair, where the variables are included one-by-one, starting with the oil price as 

the only explanatory variable. Model (4) is the final specification for each model and will be referred 

to as our baseline model.  

 

 Dependent variable: 
 Δ NOK/EURt 

 (1) (2) (3) (4) 

Δ st-1 -0.250*** -0.303*** -0.308*** -0.288*** 
 (0.071) (0.076) (0.077) (0.080) 

Δ oilt -0.108*** -0.094*** -0.081*** -0.080*** 
 (0.015) (0.015) (0.017) (0.017) 

Δ (i – i*)t  -0.052*** -0.055*** -0.060*** 
  (0.011) (0.012) (0.012) 

Δ vixt   0.001*** 0.001*** 
   (0.0003) (0.0003) 

Δ (p – p*)t         -0.217 
    (0.249) 

Constant 0.002 0.002 0.002 0.001 
 (0.001) (0.001) (0.001) (0.001) 

Observations 229 229 229 229 

R2 0.275 0.401 0.452 0.500 

Adjusted R2 0.209 0.313 0.338 0.363 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 11: Baseline model for NOK/EUR 

 

From the baseline model, we find that a one percent change in the oil price is associated witht the 

NOK moving 0.080 percent against the EUR, and the coefficient is significant at the one percent 

level. In a similar analysis made by Norges Bank, a one percent increase in the oil price yielded a 

0.066 percent appreciation of the NOK against the I44 in a sample period spanning from 2001 – 

2015 (Ellen, 2016), why our results seem reasonable. Further, we observe that the coefficients for 

oil price changes appear fairly stable from the first stage regression and up until the final model 

with all variables included, where the largest variation between the estimates is 28 basispoints.  
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Moreover, all the coefficient estimates for changes in the oil price are significant at the one percent 

level.  

 

The interest rate differential also appear significant (at the one percent level) in all regressions, and 

the coefficient stays within a sharply defined interval, being [0.052, 0.060]. This means that for a 

one percent interest rate hike in Norway, holding the Euro-rate constant, the NOK appreciates six 

percent against the EUR in model (4). A change in the VIX indicator does also appear to have a 

significant influence over the NOK-exchange rate, where a one unit increase in the indicator is 

associated with a 0.1 percent depreciation of the krone.  

 

Finally, the baseline model yields an adjusted R2 of 0.363, meaning that the included variables 

explain approx. 36 percent of the variation in the NOK/EUR currency pair. The final Durbin-

Watson statistics have a value of 1.964, implying low levels of positive autocorrelation.   

 

 Dependent variable: 
 Δ NOK/GBPt 
 (1) (2) (3) (4) 

Δ st-1 0.233*** 0.229*** 0.231*** 0.252*** 
 (0.070) (0.072) (0.073) (0.075) 

Δ oilt -0.077*** -0.070*** -0.061*** -0.063*** 
 (0.016) (0.015) (0.018) (0.018) 

Δ (i – i*)t  -0.043*** -0.047*** -0.047*** 
  (0.009) (0.009) (0.010) 

Δ vixt   0.001* 0.0004 
   (0.0003) (0.0003) 

Δ (p – p*)t         -0.294 
    (0.292) 

Constant -0.0001 -0.0005 -0.0004 -0.0004 
 (0.001) (0.001) (0.001) (0.001) 

Observations 232 232 232 232 

R2 0.220 0.327 0.361 0.410 

Adjusted R2 0.149 0.228 0.228 0.246 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 12: Baseline model for NOK/GBP 

 

In the NOK/GBP model, we observe that the oil price coefficient again is significant at the one 

percent level in all model specifications. In the baseline model, a one percent increase in the oil 
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price is associated with the krone strengthening 0.063 percent against the pound. The coefficients 

are somewhat lower than in the NOK/EUR regression model, and will at maximum move the 

NOK 0.077 percent against the pound from our four specifications.  

 

Furthermore, we observe that the interest rate differential remains significant in every model 

specification. The coefficients are, however, slightly smaller for the NOK/GBP-exchange rate. 

The baseline model shows that a one percent change in the interest rate difference between Norway 

and the United Kingdom will move the krone 4.7 percent against the pound. As opposed to in the 

NOK/EUR, the VIX-index is no longer significant in the last model, suggesting that the krone-

pound relationship is less affected by global volatility than that between the krone and Euro.  

 

The NOK/GBP-model has a notably lower explanatory power than the NOK/EUR model, which 

is evident through an adjusted R2 of 0.246. This signifies that 75.4 percent of the variation in the 

krone against the pound cannot be explained by our baseline model. The yielded DW-statistics are 

1.916 for the baseline model, again implying low levels of positive autocorrelation.  

 Dependent variable: 
 Δ NOK/USDt 
 (1) (2) (3) (4) 

Δ st-1 0.304*** 0.290*** 0.308*** 0.292*** 
 (0.071) (0.073) (0.073) (0.075) 

Δ oilt -0.151*** -0.144*** -0.136*** -0.128*** 
 (0.017) (0.017) (0.019) (0.021) 

Δ (i – i*)t  -0.018** -0.016* -0.014* 
  (0.008) (0.008) (0.008) 

Δ vixt   0.001** 0.001** 
   (0.0003) (0.0003) 

Δ (p – p*)t         0.600* 
    (0.296) 

Constant 0.001 0.0003 0.0004 0.0003 
 (0.001) (0.001) (0.001) (0.001) 

Observations 226 226 226 226 

R2 0.449 0.495 0.533 0.564 

Adjusted R2 0.399 0.422 0.437 0.444 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 13: Baseline model for NOK/USD 

By reviewing the regression output for the NOK/USD model, we observe that changes in the oil 

price appear stronger than in the other crosses: The NOK responds with a 0.13 percent 



4.3 Baseline Findings  Page 69 

 

 

appreciation against the USD for a one percent increase in the oil price, as opposed to 0.08 and 

0.06 percent against the Euro and pound, respectively. As the price of oil is pegged to the dollar, it 

is well established that the value of the USD can affect demand for oil, which in turn will influence 

the price. However, our results reveal that oil price changes might have an additional effect on the 

USD. This coincide with results presented by ECB (2014), who hypotheses that oil-exporters 

experience budgetary pressures in response to a weaker dollar, and might change their production 

to compensate for lower petroleum revenues. Hence, the inverse relation between the oil price and 

dollar may partly explain the additional strenghtening of the NOK against the USD when oil prices 

rise.  

 

In contrast, the change in interest rate differentials have a smaller impact on the krone-dollar 

relationship than on the previous currency pairs. The variable is significant at the five percent level 

in the baseline model, and states that for a one percent increase in the interest rate differential, the 

NOK will appreciate 1.4 percent against the USD. A change in the VIX indicator does appear to 

explain movements in the NOK/USD relation, where a one unit increase in the indicator is 

associated with a 0.1 percent depreciation of the krone. As opposed to the the other two 

relationships, the price level differential between Norway and US appears significant. For a one 

percent increase in the price levels in Norway, keeping the US price levels constant, the NOK will 

appreciate 0.6 percent against the US, according to the baseline model.  

 

Finally, the model yields an adjusted R2 of 0.444, showing that the NOK/USD baseline model has 

relatively higher explanatory power than the other two. The DW-statistics show 1.972 for the 

baseline model, again ensuring a low level of positive autocorrelation.  

 

Oil price changes  

There are several explanations for the observed positive and significant correlation between the 

krone and the price of oil. Firstly, the Balance of Payment theory presented in subsection 2.1.5 can 

be used to analyze the dynamics between the Norwegian trade balance and the krone when oil 

prices move. In 2020 oil and natural gas made up 42 percent of Norwegian total exports (SSB, 

2021), why it is plausible that a change in the price of oil noticeably will impact the CA. It follows 

that a decrease in the oil price will lower total export revenues, thus leading to a CA deficit. 

According to theory, a CA deficit implies that there will be excess supply of the Norwegian krone 

on world markets, which will lead to a depreciation of the NOK in order to balance BoP. However, 

the setup of the Fund can offset the trade balance decline to some extent. This is because returns 
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on financial assets generate large investment income that goes into Norway´s current income, and 

thereby increase the CA.  

 

The same mechanism of the Fund can also prevent the Norwegian krone from strengthening in 

the case of an oil price increase, leading to a CA surplus. Here we would expect the NOK to 

appreciate according to the BoP theory. Investing the majority of the government petroleum 

revenues abroad will conversely create capital outflows on the FA, and thereby neutralize the 

positive effect on the NOK from increasing petroleum revenues. This highlights how the Fund 

functions as a shield to the Norwegian economy (and thereunder the NOK) against oil price 

fluctuations, as formerly mentioned in subsection 2.3.6. These arguments suggest that revenues 

from the oil industry in fact has little direct effect on the krone.  

 

Another explanation for the observed positive correlation could be linked to the origin of the oil 

price declines, which typically grounds in economic slowdowns (that is, when oil price declines 

come as a reaction to a lower demand). Since the Norwegian stock market is largely influenced by 

the petroleum sector, the lowered productivity for oil and gas-related companies as a consequence 

of oil declining prices can affect the general risk view and lead to falling asset prices. This leaves 

NOK-denominated assets less attractive to hold, which negatively affects the domestic currency. 

This particular mechanism cannot be regulated, and can therefore partially explain link between oil 

price fluctuations and NOK movements. 

 

Changes in interest rate differentials  

So, if the growth in the petroleum industry declines, possibly as a follow of lower oil prices, 

monetary policy will be the first line of defence against further economic downturn. Monetary policy 

adjustments, such as lowering the key policy rate, may therefore come as a repercussion of oil price 

changes. Lower interest rates have the purpose of stabilizing the Norwegian economy by 

stimulating domestic investments, which in turn make Norwegian assets – and the Norwegian 

currency – more attractive to hold. As the reported coefficient estimates for Δ(i – i*)t are negative 

and significant, this confirms that an increase in the NIBOR, ceteris paribus, is associated with a 

strengthening of the krone.  

 

Notably, as mentioned in subsection 2.1.2, the original UIP-condition hypotheses the opposite 

relationship, where lower rates in the relevant country, ceteris paribus, is associated with a stronger 

currency over time. This condition has though been rejected repeatedly in empirical research, 
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specifically when testing the short-horizon UIP. Our regression results are thus in line with what 

most previous research has found, a phenomenon often referred to as forward rate bias. This 

postulates that high interest rates currencies tend to appreciate as investors demand a higher return, 

based on a general expectation of that currency to fall in value in the future (Sarno, 2005).  

 

On an additional note, we wish to draw attention to the coefficient sizes for oil price changes versus 

the ones of changes in the interest rate differential. While the coefficients for a change in interest 

rate differentials are generally larger than the ones of oil price changes, a one-percent increase in 

this variable happens at a pronounced lower frequency. A jump of one percent in the oil price is 

not unusual and can be observed on a daily basis, which makes the coefficient for a change in the 

oil price large in relative terms. 

 

Changes in the VIX  

Based on historical movements in the Norwegian exchange rates, the krone has tended to move 

noticeably in periods characterized by economic slowdown and increased global risk. After the 

financial crisis in 2008, market participants referred to the Norwegian krone as an illiquid and 

peripheral currency that investors dropped when uncertainty in financial market was high (Norges 

Bank, 2009). Liquidity is a measure of the amount of Norwegian kroner that can be traded without 

influencing the exchange rate considerably. It follows that low liquidity in periods of financial 

turbulence indicates that the exchange rate moves more than it would during normal market 

conditions.  

 

The results for the VIX indicator is to some degree in line with how market participants have 

characterized the Norwegian krone during periods of high financial turbulence. The coefficient 

estimates are positive and significant for the krone-euro and krone-dollar relationship, meaning 

that an increase in the volatility index is associated with a depreciation of the krone, supporting the 

tendency of a sell-off in NOK when volatility is rising.   

 

Changes in price level differentials  

The coefficients for inflation differentials vary across the currency pairs, and appears (barely) 

significant for the NOK/USD. The theory of relative PPP as introduced under 2.1.3 states that as 

inflation increases in the home country, holding foreign inflation constant, it should lead to a 

devaluation of the home country´s currency. For the krone-euro and krone-pound relationships, 

the coefficient estimates are negative and non-significant, why these cannot provide practical 
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evidence of the theory. These results are not in line with the literature by Akram (2000), who found 

the PPP theory to characterize the behaviour of the Norwegian nominal exchange rate. Possible 

explanations for why our results differ from that of Akram´s, can be summarized in three:  

 

(1) Akram used quarterly data over the period 1972 – 1997, where the monetary policy differed 

from that in our sample period. During this period, after the collapse of the Bretton Woods 

system in 1973, Norway actively tried to stabilize the nominal exchange rate against its main 

trading partners. This could potentially have contributed to the relative stability of the real 

exchange rate that Akram found, despite the oil-related shocks during his sample period.  

 

(2) Additionally, Akram used the Norwegian trade-weighted exchange rate (I44), while we in 

our analysis have used bilateral exchange rates. The Norwegian trade-weighted exchange 

rate is possibly more stationary than bilateral exchange rates, since opposing shocks in 

different currencies might offset one another. This implies that the krone can experience a 

real appreciation against some currencies, and a real depreciation against others.  

 

(3) A last argument worth highlighting is a factor that may have affected the response from 

domestic and foreign inflation levels on the Norwegian nominal exchange rate. This 

grounds in the three oil-related shocks during 2008, 2014-2016 and 2020, which as 

illustrated in 4.1.2 were followed by sharp and persistent depreciations of the Norwegian 

krone. These shocks can have had permanent effect on the krone, forcing the exchange 

rate away from the relative PPP.  

 

Having these arguments in mind, we are a bit puzzled that the findings from the NOK/USD model 

indicate weak evidence for the PPP theory in the medium term. The regression output for the 

NOK/USD model implies that as inflation increase with one percent in Norway, ceteris paribus, 

the Norwegian krone will depreciate against the US dollar with 0.6 percent after one period, and 

0.6 percent of the remaining difference in the periods thereafter. A possible hypothesis for why we 

find weak evidence can be related to the dynamics behind argument (3), where both the Norwegian 

krone and the US dollar were directly affected by the mentioned oil-price shocks. 



4.3 Baseline Findings  Page 73 

 

 

4.3.2 Controlling for FX Effects  

Even though our results in the baseline model make sense, both economically and intuitively, the 

coefficients can potentially suffer from omitted variable bias.32 Since the price of oil is denominated 

in US dollars, the value of the dollar can in itself affect the oil price. This can be highlighted using 

a practical example: If the dollar depreciates against the pound, import of oil will be cheaper for 

the UK, which again can lead to greater oil imports over a given period. The increased demand will 

consequently lead to a higher oil price, why it remains important to control for changes in the US 

dollar.  

 

Furthermore, as the US dollar is the world reserve currency, it becomes the most important 

currency globally. It is therefore likely to assume that this can have a separate effect not only on 

the Norwegian krone, but on other major currencies as well. To rule out potential bias, we will 

include EUR/USD and GBP/USD as control variables in the NOK/EUR and NOK/GBP 

regressions, respectively. We also include the EUR/USD–exchange rate in the regression for the 

NOK/USD relationship, as the EU and US have the most integrated economic relationship in the 

world (European Commission, 2021). However, the latter will be quoted indirectly, to clearly 

illustrate the associated effect on NOK/USD from a dollar-appreciation against the euro. The 

included bilateral exchange rates will be denoted ∆𝑓𝑥, and we can rewrite equation 4.4 as, 

 

∆𝑠𝑡 = 𝛽0 + ∑ 𝛽1∆𝑠𝑡−𝑖

𝑛

𝑖=1

+ ∑ 𝛽2∆𝑜𝑖𝑙𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽3

𝑛

𝑖=0

∆(𝑖 − 𝑖∗)𝑡−𝑖 + ∑ 𝛽4∆𝑣𝑖𝑥𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽5∆(𝑝 − 𝑝∗)𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽6∆𝑓𝑥𝑡−𝑖

𝑛

𝑖=0

+ 𝜖𝑡                                                       (4.5) 

 

Table 14 presents the full regression output for the three currency crosses, 

 

 

 

 

 

 

 

                                                 
32 Omitted variable bias arise when a variable that is determinant of the dependent variable and is correlated with an 
independent variable has been omitted from the regression (Stock & Watson, 2015) 
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 Dependent variables: 
 Δ NOK/EURt Δ NOK/GBPt Δ NOK/USDt 

 (1) (2) (3) 

Δ st-1 -0.263*** 0.319*** 0.028 
 (0.082) (0.075) (0.072) 

Δ oilt -0.093*** -0.096*** -0.103*** 
 (0.017) (0.018) (0.014) 

Δ (i – i*)t -0.051*** -0.031*** -0.015** 
 (0.012) (0.009) (0.005) 

Δ vixt 0.001*** 0.001* 0.0004* 
 (0.0003) (0.0003) (0.0002) 

Δ (p – p*)t      -0.064 -0.048 0.221 
 (0.247) (0.268) (0.199) 

Δ fxt 0.257*** 0.469*** 0.774*** 
 (0.065) (0.072) (0.052) 

Constant 0.001 -0.0003 0.001 
 (0.001) (0.001) (0.001) 

Observations 229 232 226 

R2 0.564 0.548 0.831 

Adjusted R2 0.410 0.388 0.772 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 14: Baseline model controlling for FX effects 

 

From the reported results, we observe that a one percent increase in GBP/USD (an appreciation 

of the GBP against the USD), ceteris paribus, leads to the NOK depreciating by 0.469 percent 

against the GBP. For the euro-krone relationship, the NOK depreciates 0.257 percent against the 

EUR for a one-percent increase in EUR/USD. The coefficient for ∆𝑓𝑥𝑡 has the absolute largest 

effect on the krone-dollar relationship, observing that the NOK depreciates 0.774 percent against 

the USD by a one-percent increase in dollar against the euro.  

 

Looking at a change in the oil price, it is observed that the estimated coefficients remain statistically 

significant for all pairs. Thus, the oil price seems robust to changes in FX-effects, which is an 

important finding. Not surprisingly, a change in oil price has the largest effect on NOK/USD, 

where a one percent increase in the oil price now leads to a 0.103 percent appreciation of the NOK 

against the dollar. Despite this being the highest reported results amongst the currency pairs, the 

coefficient has been reduced with 25 basispoints from the baseline model.  
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We observe the opposite for NOK/EUR and NOK/GBP, where the coefficient for the oil price 

change has moved upwards with 13 and 36 basispoints, respectively. Controlling for FX effects, 

we see that the krone appreciates 0.93 percent against the euro for a one percent increase in the oil 

price, and 0.96 percent against the pound. This can be connected to the previously mentioned 

relationship between the dollar and the oil price: Since the USD has an isolated effect on the price 

of oil, the reported results in euro and pounds will be downward influenced by not controlling for 

the USD.  

 

The interest rate differential is also significant for every currency pair, however are the levels slightly 

adjusted. The coefficients are marginally lower in the krone-euro and krone-pound relationship, 

while 10 basis points higher for NOK/USD when comparing with the baseline model.  

 

Interestingly, we observe that by controlling for FX spill-over effects, we obtain a substantially 

higher adjusted R2 in all models. Quite notably is the change in the NOK/USD model, which now 

yields an adjusted R2 of 0.772. The DW-statistics remains relatively unchanged for all models, and 

keeps values close to two, which implies low levels of positive autocorrelation. Finally, we conclude 

that when including the ∆𝑓𝑥𝑡 term in our baseline model, the results obtained are robust and we 

are able to explain more of the movements in the Norwegian krone. We will therefore include this 

additional regressor in the rest of our empirical analysis.  

 

4.3.3 Time-varying Effects  

To get an indication of whether the relation between changes in the oil price and the Norwegian 

nominal effective exchange rate has remained stable over time, we have plotted the time-varying 

relation between the variables. This is based on a rolling regression using a moving window of 24 

months, moving one month ahead at the time, controlling for the interest rate differential, volatility 

index, inflation differential and FX spill-over effects.  

 

In the same graphs, we have also plotted the 95 percent significance bands around the point 

estimates. These are constructed using estimated HAC standard errors from the rolling regression, 

multiplied by the critical value from the standard normal distribution (i.e. 1.96). Additionally, we 

have included the historical development in the oil price on the right-hand side axis in order to 

spot any potential trends. If the effect of a change in the oil price on the NOK-exchange rates has 

been stable over the sample period, the rolling regression estimates should be relatively 

interchangeable. From the graphs below, it is however evident that the relationship between 
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changes in the oil price and the NOK against the EUR, GBP and USD is time-varying, meaning 

that the correlation between the two series has not been constant over time. 

 

 

 

Figure 21: Relation between oil price changes and NOK/EUR changes on the left axis, oil price 
development on the right axis 

 

 

 

Figure 22: Relation between oil price changes and NOK/GBP changes on the left axis, oil price 
development on the right axis 
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Figure 23: Relation between oil price changes and NOK/USD changes on the left axis, oil price 
development on the right axis 

 

The figures above suggest that the relation between changes in the oil price and the NOK exchange 

rate is generally positive and relatively strong in periods. We observe that the strength surges in 

periods where there is a big drop in the oil price, and diminishes when there is a strong increase in 

the oil price. The former is especially prominent for NOK/EUR and NOK/USD during the 2008 

financial crisis, the 2014 supply-shock, and the simultaneous outbreak of C-19 and oil oversupply 

during the first quarter of 2020. The latter is evident for all three crosses between 2001 and 2006 

where the oil price increased with over 150 percent, but the impact on the NOK exchange was 

rather negligible.  

 

In periods where the oil price has remained relatively stable, so has the bivariate relation between 

changes in the oil price and changes in the NOK exchange rates. Alfred Berg (2019) found a similar 

pattern in the correlation between the oil price and NOK/EUR during the period 2007 – 2018. 

Akram (2004), using a sample extending from 1986 – 1998, also found that the relation between 

the oil price and the ECU index in general displayed a positive correlation. The strength of the 

correlation was however dependent on the initial oil price level and whether the oil price was falling. 

 

The instability detected in the relation between movements in the oil price and in the NOK opens 

a discussion of whether oil prices have been a more prominent indicator for the direction of the 

exchange rate when it has been falling, i.e. resulting in more difficult times for Norway. We will 

take this as a starting point for investigating a possible non-linear relationship between changes in 

the oil price and the Norwegian krone against the Euro, British pound and US dollar. 
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4.4. Nonlinearities  

In the following section we will estimate different nonlinear specifications to investigate the 

detected time-varying impact of changes in the oil price on the NOK exchange rate. The nonlinear 

specifications will be an extension of the baseline model controlling for FX effects. The exact form 

of a potential nonlinear relation between the oil price and the Norwegian krone is not yet known, 

why we base our nonlinear specifications on assumptions, which thereafter are empirically tested. 

The nonlinear specifications we have considered concerns asymmetries, magnitude effects and 

threshold levels.  

 

4.4.1 Asymmetries 

The regression specification of the baseline model imposes linearity between changes in the oil 

price and changes in the NOK exchange rate. In turn, this implies that both an increase and a 

decrease in the oil price will have the same size effect on the change in the NOK exchange rate. 

However, as seen from the figures 21, 22 and 23 this is arguably not the case, why we consider 

asymmetric effects of changes in the oil price on changes in the NOK as our first non-linear 

specification. Hamilton (2003) found that for the United States, which at the time of the study was 

a net oil importing country, oil price increases mattered more than oil price decreases. The latter 

was even found not to have a statistically significant effect on the US economy (Hamilton, 2003). 

For a net oil exporting country, however, such as Norway, we might not find the same results. 

They might even be reversed, meaning that a negative price change could have a larger effect than 

a positive price change.  

 

In order to test for asymmetries, we will expand our baseline model controlling for foreign 

exchange effects with an interaction term between the change in oil price and a dummy variable, 

namely 𝐷−, 

 

∆𝑠𝑡 = 𝛽0 + ∑ 𝛽1∆𝑠𝑡−𝑖

𝑛

𝑖=1

+ ∑ 𝛽2∆𝑜𝑖𝑙𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽3∆𝑜𝑖𝑙𝑡−𝑖 ∗ 𝐷−

𝑛
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+ ∑ 𝛽4

𝑛
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∆(𝑖 − 𝑖∗)𝑡−𝑖

+ ∑ 𝛽5∆𝑣𝑖𝑥𝑡−𝑖

𝑛
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𝑛
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𝑛
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Where,  

 

      𝐷− = {
1  𝑖𝑓 ∆𝑜𝑖𝑙𝑡−𝑖 < 0
0       𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

    

 

Here 𝛽2 measures the base impact of a change in the oil price, while 𝛽3 measures the impact if this 

change is negative. This implies that if the oil price decrease, 𝛽3 will be the additional effect on the 

NOK exchange rate upon 𝛽2. Table 15 summarizes the reported regression results for NOK/EUR, 

NOK/GBP and NOK/USD, 

 

 Dependent variables: 
 Δ NOK/EURt              Δ NOK/GBPt          Δ NOK/USDt 
 (1) (2) (3) 

Δ st-1 -0.253** 0.332*** 0.091 
 (0.084) (0.073) (0.086) 

Δ oilt  -0.081*** -0.084*** -0.107*** 
 (0.017) (0.017) (0.015) 

Δ oilt ∗ 𝐷− -0.039 -0.018 -0.078 
 (0.053) (0.047) (0.039) 

Δ (i – i*)t -0.055*** -0.033*** -0.017** 

 (0.014) (0.009) (0.006) 

Δ vixt 0.001*** 0.0007* 0.0003* 

 (0.0003) (0.0003) (0.0002) 

Δ (p – p*)t 0.045 -0.013 0.397* 
 (0.257) (0.259) (0.230) 

Δ fxt 0.240*** 0.418*** 0.746*** 

 (0.069) (0.071) (0.058) 

Constant 0.003* 0.0004 0.0005 
 (0.002) (0.002) (0.002) 

Adjusted R2 0.393 0.377 0.783 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 15: Positive and negative oil price shocks 

 

From the reported results we observe that the coefficient accounting for possible asymmetry in the 

response of NOK/EUR, NOK/GBP and NOK/USD exhibit a larger effect when the oil price 

change is negative. This implies that when the oil price decreases, the effect on the Norwegian 

krone is stronger than when it increases. To highlight this, a one percent increase in the oil price is 

related with a 0.081 percent appreciation of the NOK against the EUR, while a one percent 
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decrease in the oil price is associated with a depreciation of 0.120 percent. However, the impact of 

a negative oil price change does not appear to be statistically significant for any of the three crosses, 

which stipulates that we fail to find any strong evidence of an asymmetric effect.  

 

A possible explanation for why an asymmetric effect in the response of the three crosses to an oil 

price change is rather ambiguous can be related to the regression specification. Here, the model 

captures every situation in the sample period when the oil price has changed, may it be a large price 

shock or simply a smaller correction. Hamilton (2003) found his results to be impacted by a similar 

claim, where an increase in the oil price was less important for the US economy if it simply 

corrected a previous decrease. In the case of Norway, analogous effects may prevail for the krone 

as the oil price has been subject to both large fluctuations and rather insignificant changes in the 

sample period, thus making the difference between them somewhat vague for the ultimate effect 

on the krone. In other words, there might be noise in the specification which prevents us from 

capturing any nonlinearities through asymmetries.   

 

We will use these findings as the base for our next nonlinear specification, which analyses whether 

large changes in the oil price have a stronger impact on the Norwegian exchange rate than smaller 

changes. In the coming subsection we are consequently able to look beyond possibly indistinct 

effects of smaller corrections in the oil price for the response on the Norwegian krone. 

 

4.4.2 Magnitude Effects 

In the following we will control for large oil price shocks and study their effect on the Norwegian 

krone. The purpose is to examine whether the krone is more influenced by large shocks than small, 

and to rule out potential noise by distinguishing between the size of the shocks as discussed above. 

The definition of a large shock will however be relative in its definition, meaning that a certain 

definition during high volatility-periods could exclude what normally is considered a large oil price 

change. Taking this into consideration, we will present three definitions of a large price change to 

test the robustness of the definitions. If the results for the three definitions are relatively similar, 

we can be confident that our results are robust and not too sensitive to similar specifications.  

 

The regression model considering magnitude effects is defined using the following equation, where 

we again expand our baseline model controlling for FX effects with an interaction term between 

the change in oil price and a dummy variable, namely 𝐷𝑙𝑎𝑟𝑔𝑒, 
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+ 𝜖𝑡                                    (4.7) 

 

In the above specification, 𝛽2 measures the base impact of a change in the oil price on the NOK 

exchange rates, while 𝛽3 measures the additional impact when the oil price change is defined large. 

The dummy variable, 𝐷𝑙𝑎𝑟𝑔𝑒, capturing the magnitude effect will be given the value 1, if, 

 

(1) 𝐴𝑏𝑠{(𝑜𝑖𝑙𝑡 − 𝑜𝑖𝑙𝑡−1)} > 2 ∗ 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑐ℎ𝑎𝑛𝑔𝑒 𝑑𝑢𝑟𝑖𝑛𝑔 𝑙𝑎𝑠𝑡 12 𝑚𝑜𝑛𝑡ℎ𝑠 

(2) 𝐴𝑏𝑠{(𝑜𝑖𝑙𝑡 − 𝑜𝑖𝑙𝑡−1)} > 2 ∗ 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑐ℎ𝑎𝑛𝑔𝑒 𝑑𝑢𝑟𝑖𝑛𝑔 𝑙𝑎𝑠𝑡 6 𝑚𝑜𝑛𝑡ℎ𝑠 

(3) 𝐴𝑏𝑠{(𝑜𝑖𝑙𝑡 − 𝑜𝑖𝑙𝑡−1)} > 90 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑐ℎ𝑎𝑛𝑔𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑒𝑛𝑡𝑖𝑟𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

 

The results for each currency pair are reported in table 16, 17 and 18, where only the coefficients 

for a change in oil price and the three definitions of 𝐷𝑙𝑎𝑟𝑔𝑒 are included. This is because the other 

explanatory variables remain robust when including the interaction term. The full regression 

outputs with every explanatory variable from the baseline specification can be found in Appendix 

J.  

 Dependent variable: 
 Δ NOK/EURt 
 (1) (2) (3) 

∆oilt -0.096*** -0.093*** -0.093*** 
 (0.017) (0.018) (0.018) 

∆𝐷12
𝑙𝑎𝑟𝑔𝑒

 -0.027   

 (0.028)   

∆𝐷6
𝑙𝑎𝑟𝑔𝑒

  -0.055*  

  (0.031)  

∆𝐷10 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒
𝑙𝑎𝑟𝑔𝑒

   -0.042* 

   (0.024) 

Constant 0.002 0.003 0.005*** 
 (0.001) (0.002) (0.002) 

Adjusted R2 0.410 0.399 0.439 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 16: Magnitude effects for NOK/EUR 
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In the NOK/EUR relationship, we observe that definition (2) and (3) of a large oil price change 

are significant at the five percent level. The coefficient for ∆𝐷6
𝑙𝑎𝑟𝑔𝑒

 states that, given an oil price 

change larger than twice the average of the past six months, the NOK will depreciate (appreciate) 

0.055 percent more against the EUR, additional to the 0.093 percent reported for a one percent 

change in the oil price, if the large change is negative (positive). Correspondingly, is the shock larger 

than 90 percent of all price changes over the sample period, the krone will depreciate (appreciate) 

0.042 percent more against the Euro. 

 

Importantly, the coefficient for general oil price changes, ∆oilt, stays significant at the one percent 

level in every specification and the magnitude is similar to that in the baseline model. This means 

that the change in the oil price is robust when including the interaction term, and further indicates 

a consistent relationship between the oil price and the Norwegian krone. The adjusted R2 remains 

stable through every model specification, as well do the DW-statistics.  

 

 Dependent variable: 
 Δ NOK/GBPt 
 (1) (2) (3) 

∆oilt -0.099*** -0.092*** -0.102*** 
 (0.017) (0.017) (0.017) 

∆𝐷12
𝑙𝑎𝑟𝑔𝑒

 -0.039   

 (0.027)   

∆𝐷6
𝑙𝑎𝑟𝑔𝑒

  -0.015  

  (0.029)  

∆𝐷10 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒
𝑙𝑎𝑟𝑔𝑒

   -0.031 

   (0.022) 

Constant 0.001 0.001 0.002 
 (0.002) (0.002) (0.002) 

Adjusted R2 0.391 0.382 0.399 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 17: Magnitude effects for NOK/GBP 

 

Concerning the NOK/GBP-relationship, the coefficients for a general oil price change also stay 

significant at the one percent level. The coefficients for every definition of large changes in the oil 

price are, however, no longer significant. This indicates that the NOK/GBP-exchange rate only is 

affected by general changes in the oil price in our sample, and do not move by what we define as 

large changes.  
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 Dependent variable: 

 Δ NOK/USDt 
 (1) (2) (3) 

∆oilt -0.107*** -0.105*** -0.098*** 
 (0.016) (0.016) (0.015) 

∆𝐷12
𝑙𝑎𝑟𝑔𝑒

 -0.060**   

 (0.025)   

∆𝐷6
𝑙𝑎𝑟𝑔𝑒

  -0.061**  

  (0.026)  

∆𝐷10 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒
𝑙𝑎𝑟𝑔𝑒

   -0.040** 

   (0.020) 

Constant 0.003 0.004* 0.004* 
 (0.002) (0.002) (0.002) 

Adjusted R2 0.778 0.778 0.792 

Note: *p<0.1; **p<0.05; ***p<0.0 

Table 18: Magnitude effects for NOK/USD 

 

In the krone-dollar relationship, the coefficients for a large change in oil price are significant at the 

five percent level for all three definitions. As in NOK/EUR is the coefficient for definition (2) the 

largest, stating that the additional impact of a one percent change larger than twice the average of 

the last six months causes a 0.061 percent additional depreciation (appreciation) of the krone against 

the dollar. Once again are the coefficients for general oil price changes significant at the one percent 

level in all model specifications and do not tend to move prominently, confirming a consistent 

relationship between the oil price and the NOK/USD.  

 

The above specification outputs suggest that definition (2) and (3) able to capture a nonlinear 

impact of large oil price changes, while definition (1) seems to explain movements for the 

NOK/USD relation. This implies that the model is somewhat sensitive to the specification of a 

large oil price change. In sum, the reported results show that we do find evidence for a significantly 

stronger effect of large oil price changes on the NOK-exchange rate against the EUR and USD 

than small oil price changes. This nonlinearity could be explained by three hypotheses,  

 

(1) Rational inattention 

First, a potential explanation could relate to the concept of rational inattention, which revolves 

around markets´ tendency of paying less attention in times when security prices are stable and 

volatility is low. So, if volatility suddenly rises, traders and investors may contribute to move 
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the NOK additionally by buying or selling large(r) amounts over a short period. However, as 

exchange rate markets are known to be efficient and rational (as they are quoted real time, and 

because traders ought to push exchange rates into equilibra), it is interesting that such a concept 

could come to play involving exchange rates.  

 

That said, we have previously explained that the NOK have been referred to as a peripheral 

and illiquid currency during periods of high financial turbulence by market participants. As 

observed in 4.3.3, the relation between changes in the oil price and in the Norwegian krone 

appeared stronger when the oil price plummeted, than when it experienced a boom. This was 

especially evident for NOK/EUR and NOK/USD. Messelt (2019) found similar results, and 

argued that investors are especially eager to sell of NOK-holdings in the case of falling oil 

prices. Even though his result failed to show the equivalent pattern for rising oil prices, it 

supports one side to the increasing market participation when larger shocks hit.   

 

(2) Production of oil 

A second reason for the effect of large oil price changes on the NOK concerns the production 

of oil. Norwegian oil fields are, opposed to particular OPEC-countries, located offshore, which 

makes the oil harder to access than reserves from land-based fields. As an implication, large 

investments in exploration and extraction are required to produce oil. Since oil production is 

highly capital-intensive, it will be rather costly to either reduce or stop production. Due to this, 

smaller oil price changes might leave production unchanged, while large negative oil price 

changes have an amplified effect on production. It will also impact future investments, as lower 

oil prices affect the profitability for oil fields. The above fundamentally translates into that 

Norwegian oil production and investments are sticky, and do not move when the price of oil 

changes by a small amount (Ellen, 2016).  

 

In literature, Romer (2012) among other recognizes this concept as adjustment costs, which 

represents a loss or additional cost to a firm´s capital stock in the investment process. Normally, 

this function is convex, embodying that it is beneficial to increase production in case of small 

price changes. However, when price changes are large, the production would expand so much 

that it would require new machinery, making it costly.33 Our results evidence a situation where 

                                                 
33 The adjustment costs are a convex function of the rate of change in a firm´s capital stock, and the marginal 
adjustment cost is assumed to be increasing in the size of adjustment. Thus, Romer (2012) implicitly assumes 
diminishing returns to scale in adjustment, which in sum reveals that production is rather to increase when (price) 
changes are small.   
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this is reversed, and large price changes are needed to take on potential investments. This can 

be referred to as non-convex or “lumpy” adjustment costs, which in our case is analogous to 

oil producers not changing production after small price changes, as this is capital-intensive and 

costly. Consequently, as Norwegian firms do not adjust investments when small price changes 

occur, the only increasing returns will be through potential oil price increases. Oppositely, large 

shocks can increase incentives for oil producing firms to increase investment and thus obtain 

higher returns, which makes the NOK more attractive.  

 

(3) The Fund 

Third, Ellen (2016) argues that the additional effect of a large oil price change could partly be 

explained by the setup of the Fund. As explained in 2.3.7, the fiscal rule limits the government 

to spend more than three percent of the market value annually, making much of the revenues 

from the petroleum industry shielded against oil price fluctuations. However, when the oil price 

change is larger than average, the rest of the economy is affected, which again could affect the 

krone, possibly through expectations or actual changes to monetary policy (Ellen, 2016). By 

looking at historical adjustments to the rate path made by Norges Bank, there can be identified 

a pattern that coincide well with this hypothesis: In times of dropping oil prices, there appears 

to be a tendency of downward revision of the rate path, or even actual rate cuts enforced to 

strengthen the krone (Nordea Markets, 2015).  

 

From the above possible explanations we find the dynamics behind oil production to be of 

particular interest, especially because oil extraction in the North Sea differs from that in many other 

oil-exporting nations. It follows that an oil-exporting country´s breakeven oil price is the minimum 

price per barrel for a country to meet the cost of production and balance its budget. For a sticky 

oil-producing nation like Norway, breakeven prices can be of even greater importance. To examine 

the implications of oil production and investments in further detail, we will in the next subsection 

investigate the importance of breakeven oil prices for changes in the Norwegian krone.  

 

4.4.3 Threshold Levels 

Breakeven prices are immensely important for the Norwegian oil industry, as it determines whether 

to continue production, invest in new oil fields or maintain current ones. In periods where the oil 

price has been high, costs related to labour, services and materials increased for oil companies as 

suppliers strengthened their negotiation positions. Another aspect is that governmental focus on 

security and environmental regulation has intensified over time in relation to the high profitability, 
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engendering production costs. As a result, breakeven prices for oil companies have been a function 

of the oil price, and periods of high (low) oil prices have corresponded to high (low) breakeven 

prices. Since the oil industry is greatly affected when the oil price drops below breakeven prices, 

we would expect this to also influence the NOK exchange rate.  

 

To test for this, we will consider the following equation which is an extension of the baseline model 

controlling for FX effects with an interaction term between the change in oil price and a dummy 

variable, namely 𝐷<$𝑥𝑥, 

 

∆𝑠𝑡 = 𝛽0 + ∑ 𝛽1∆𝑠𝑡−𝑖

𝑛

𝑖=1

+ ∑ 𝛽2∆𝑜𝑖𝑙𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽3∆𝑜𝑖𝑙𝑡−𝑖 ∗ 𝐷<$𝑥𝑥

𝑛

𝑖=0

+ ∑ 𝛽4

𝑛

𝑖=0

∆(𝑖 − 𝑖∗)𝑡−𝑖

+ ∑ 𝛽5∆𝑣𝑖𝑥𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽6∆(𝑝 − 𝑝∗)𝑡−𝑖

𝑛

𝑖=0

+ ∑ 𝛽7∆𝑓𝑥𝑡−𝑖

𝑛

𝑖=0

+ 𝜖𝑡                                 (4.8) 

 

In the above specification, 𝛽2 measures the base impact of a change in the oil price on the change 

in the NOK exchange rates, while 𝛽3 measures the additional impact of a change in the oil price 

when it drops below a certain threshold level. We believe that a threshold level will be relevant due 

to breakeven prices around the same level as the threshold. The dummy variable, 𝐷<$𝑥𝑥, capturing 

the effect of a threshold level will be given the value 1, if, the oil price is below a specific level. The 

range of threshold levels tested have been relatively broad due to the oil price volatility during the 

sample period, and spans from $25 to $95 with a step of $5. From these 15 models, we could 

distinguish three relevant threshold levels, namely $35, $40, and $45 of which $40 seems to have 

the largest impact.  

 

The effect is generally largest for the NOK/EUR currency pair. It is also evident that the threshold 

level of $75 has a significant negative relation with changes in the NOK-exchange rate, but the 

effect is smaller than for the above-mentioned threshold levels. The differences in explanatory 

power for the different threshold levels are small for all specifications within each model, and the 

full regression results including every independent variable is found in appendix K. 
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 Dependent variable: 

 Δ NOK/EURt 
 (1) (2) (3) (4) (5) 

∆oilt -0.090*** -0.098*** -0.101*** -0.100*** -0.083*** 
 (0.018) (0.017) (0.017) (0.017) (0.017) 

< $30 -0.062     

 (0.066)     

< $35  -0.122***    

  (0.037)    

< $40   -0.134***   

   (0.036)   

< $45    -0.143***  

    (0.035)  

< $50     -0.087*** 
     (0.031) 

Constant 0.002 0.003** 0.004** 0.005*** 0.005*** 
 (0.002) (0.002) (0.002) (0.002) (0.002) 

Adjusted R2 0.400 0.471 0.484 0.492 0.460 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 19: Threshold levels NOK/EUR 

 

For NOK/EUR, the impact of an oil price change is much larger when it drops below these three 

levels: -0.22 for $35, -0.235 for $40, and -0.243 for $45, compared to approximately -0.1 at other 

times. These mentioned coefficients represent the percentage change in the NOK/EUR for a one 

percent change in the oil price, below the given thresholds.  
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 Dependent variable: 

 Δ NOK/GBPt 
 (1) (2) (3) (4) (5) 

∆oilt -0.094*** -0.096*** -0.097*** -0.098*** -0.095*** 

 (0.016) (0.016) (0.016) (0.016) (0.016) 

< $30 -0.058     

 (0.040)     

< $35  -0.071**    

  (0.029)    

< $40   -0.061**   

   (0.027)   

< $45    -0.062**  

    (0.026)  

< $50     -0.063** 
     (0.025) 

Constant 0.0002 0.001 0.001 0.001 0.002 
 (0.001) (0.001) (0.001) (0.001) (0.001) 

Adjusted R2 0.394 0.406 0.404 0.405 0.408 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 20: Threshold levels NOK/GBP 

 

For NOK/GBP, the impact of an oil price change is much larger when it drops below these three 

levels: -0.167 for $35, -0.158 for $40, and -0.16 for $45, compared to approximately -0.097 at other 

times.  
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 Dependent variable: 
 Δ NOK/USDt 
 (1) (2) (3) (4) (5) 

∆oilt -0.105*** -0.109*** -0.114*** -0.119*** -0.100*** 
 (0.016) (0.014) (0.014) (0.015) (0.015) 

< $30 0.035     

 (0.046)     

< $35  -0.076**    

  (0.027)    

< $40   -0.114***   

   (0.027)   

< $45    -0.094***  

    (0.026)  

< $50     -0.076** 
     (0.024) 

Constant 0.001 0.001 0.002 0.002 0.002 
 (0.001) (0.001) (0.001) (0.001) (0.001) 

Adjusted R2 0.770 0.808 0.812 0.809 0.797 

Note: *p<0.1; **p<0.05; ***p<0.01 

Table 21: Threshold levels NOK/USD 

 
For NOK/USD, the impact of an oil price change is much larger when it drops below these three 

levels: -0.185 for $35, -0.228 for $ 40, and -0.213 for $ 45, compared to approximately  

-0.11 at other times.  

 

As mentioned, breakeven prices are dynamic. This is evident when comparing our results with 

previous empirical literature published in 2004 and 2016. Akram (2004) used a sample covering the 

period 1986 – 1998, and found a nonlinear relation between oil price changes and changes in the 

NOK/ECU from a threshold level of $14. Ellen (2016) used a sample covering the period from 

2001 – 2015, and found a nonlinear relation between oil price changes and changes in the I44 index 

for three threshold levels $75, $85 and $95. These results evidence how the oil price have changed 

in the course of 20 years, and thus the breakeven prices. As mentioned, we also found a significant 

negative relation between the threshold level $75 and changes in the NOK-exchange rate. This 

coincide with the results by Ellen (2016) which can be explained by the sampling-periods 

overlapping one another. It is also close to the prices between $70 and $80 that Brekke, Naug & 

Brander (2013) reported to be relevant for the petroleum related turnover for Norwegian 

businesses in 2012.  
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From 2015 to 2020 however, there have been large changes in the cost structure and taxation of 

the petroleum industry, which we believe to be the reason why our most relevant threshold levels 

are nearly twice as small as the levels reported by Ellen (2016) and Brekke, Naug & Brander (2013). 

These changes were a direct consequence of the 2014 – 2016 oil price collapse, and suggest that 

oil is cheaper to produce today compared to six years ago. This is accordingly affirmed by Norway´s 

holdings in Equinor ASA (formerly Statoil and Statoil Hydro), who in 2019 reported an average 

breakeven oil price of around $30 per barrel (Equinor, 2020). Other companies operating smaller 

oil fields with higher offshore production costs have reported higher breakeven prices of around 

$44 – $47 per barrel in recent years (Rystad Energy, 2020).  

 

4.5 Sub-conclusion  

Through the empirical analysis, we found the short-term relation between the oil price and the 

Norwegian krone against the Euro, British pound and US dollar to be positive and relatively strong 

in the sample period. This suggests that an increase in the oil price generally is associated with an 

appreciation of the Norwegian krone, and vice versa, where the correlation was recognized to be 

somewhat greater for the US Dollar. When controlling for interest rate differentials and the VIX 

indicator, we found these variables to also be important determinants for the Norwegian krone. 

Here, an increase in the Norwegian interest rate was associated with an appreciation of the 

Norwegian krone, while an increase in financial volatility was associated with a depreciation. When 

controlling for USD spill-over effects, these three regressors were found to be robust.  

 

When plotting the time-varying relation between changes in the oil price and changes in the 

Norwegian exchange rate against the Euro, British pound and the US dollar, we observed the 

relation to be relatively unstable during the sample period. In fact, the relation appeared remarkably 

stronger during times of falling oil prices than during those of increasing oil prices. Our findings 

coincide with previous literature, and were used as a starting point for investigating a possible non-

linear relationship between the variables.  

 

The first non-linear specification we investigated was asymmetries. This was based on our 

assumption that an increase and a decrease did not have the same size effect on changes in the 

Norwegian exchange rate. However, we did not find any significant evidence for a difference. The 

second specification was based on the assumption that a large change in the oil price had a stronger 

effect on the Norwegian exchange rate than a small, in which we outlined three definitions for a 

big change. We found that for NOK/EUR and NOK/USD, two of our definitions of a large 
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change in the oil price had a significant additional impact. For NOK/GBP, the additional impact 

of a large shock was rejected at the 10 percent significance level. Our third and last assumption was 

grounded on the belief that an oil price below certain threshold levels had an additional impact on 

the Norwegian exchange rate because of breakeven prices in the industry. Since breakeven prices 

are dynamic, we tested for a wide range and found a significant additional impact of a change in 

the oil price on the Norwegian krone if the oil price fell below $35 - $50 for all three crosses. These 

results correspond with recent developments in the industry, and are thus not particularly different 

from previous literature that have used other sample periods (see Akram (2004); Ellen (2016)).  
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5. Discussion 

In this thesis, we have presented theories about exchange rate markets, mechanisms behind the oil 

market and the development of the Norwegian economy, which were used as a basis for the 

empirical analysis on the NOK exchange rates. To broaden the reader´s view of potential 

implications of our results, we will in the following chapter discuss certain dynamics of particular 

interest. The first section discusses how the Norwegian government historically has responded to 

falling oil prices, and in turn a weaker krone. This is used as a starting point for the second section, 

which discusses the different effects of supply- and demand driven shocks on the oil price, and 

their respective impacts on the Norwegian economy. Lastly, we take a glance at the future for 

energy sources, and provide a short discussion on accordingly hypothetical effects on the krone.  

 

5.1 A fall in the Oil Price and the Norwegian Response 

When the price of oil decreases, the trailing effects on the Norwegian economy are, as previously 

detailed, three-fold: (1) the krone depreciates, (2) capital inflows to the Fund decrease and (3) the 

oil industry starts to scale back. Looking beyond monetary policy as the first line of defence to a 

drop in the oil price, the Norwegian government has managed to dampen the damaging impact of 

lower oil prices on the economy by focusing on dynamics between monetary-, incomes- and fiscal 

policy. We will in this section shed light on the mechanisms set in play by these policy instruments 

as the price of oil falls, and how they historically have helped to ease the negative influence on the 

Norwegian economy.  

 

The first and almost immediate effect when the oil price falls, is a weakening of the Norwegian 

krone. As an implication in the international environment, Norwegian exports become markedly 

cheaper than that of its competitors, which increases demand for non-oil related exports (e.g. 

salmon and shipping). This implies that Norway´s international competitiveness increases. 

However, as discussed in subsection 2.1.5, the timing from the Norwegian krone depreciating to 

increased exporting values might be delayed due to the trade balance adjustment process. As 

improved exports eventually affect bottom-lines, investments and growth, it could lead to increased 

wage claims in the non-oil tradable sector and cause higher inflation. To protect the Norwegian 

economy from such inflationary concerns, secure increased productivity and lower unemployment, 

the government developed incomes policies which respond quickly to changing global markets. 

Norwegian wages are set by a system of coordinated agreements between employer organizations, 

labour unions and the government as touched upon in subsection 2.3.4.  
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In times dominated by a weaker Norwegian krone, such coordinated agreements have been used 

to restrain wage growth for supporting improved competitiveness for Norwegian firms. In turn, 

modest wage growth has slowed growth in purchasing power for Norwegian households and 

controlled inflation. From graph 24 and 25, we observe that growth in labour costs have dropped 

since 2011 and that Norway´s overall inflation level has remained relatively low and stable over a 

long period, even during periods of significant depreciations.34 It is therefore evident that Norway´s 

incomes policies have managed to support increased competitiveness for non-oil tradables by 

restricting wage growth, thus limiting the inflationary consequences of a depreciation of the krone.  

 

 

Figure 24: Growth in labour cost, adjusted for inflation (SSB, 2021) 

 

 

Figure 25: Historical inflation levels (SSB, 2021)  

 

                                                 
34 The spikes in inflation levels observed in 2008 and 2016 were both a result of a sharp increase in electricity prices. 
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Another effect of a weaker Norwegian krone concerns the market value of the Fund. Since the 

Fund solely is invested abroad, investments returns are measured in foreign currencies. As a result, 

when the Norwegian krone weakens, the market value originating from exchange rate movements 

of the Fund increases. If the depreciation is linked to a fall in the oil price, a simultaneous 

counteracting effect on the Fund will occur through lowered capital inflows. At the end of 2020, 

the government´s income stream from oil decreased with over 60 percent compared to 2019 due 

to lower oil prices (Norges Bank, 2021).  

 

However, a reduction in capital inflows has not undermined the government´s ability to buffer the 

oil industry from a fall in the oil price by implementing expansionary fiscal policies. Such policies 

have supported domestic demand, encouraged economic restructuring, provided public 

investments and stabilized unemployment in the hardest hit areas. Examples include tax relief 

policies and other targeted incentives. This has been possible due to the effectiveness behind the 

Fund, with a particular emphasis on the countercyclical fiscal rule and close to oil-independent 

equity investments (see subsection 2.3.6 and 2.3.7). In the last decade, returns from exchange rate 

movements and investments have been the driving forces behind historically high market values 

of the Fund, despite reductions in capital inflows. In turn, the government has managed to follow 

the fiscal rule with a good margin since 2008, except for 2020. This underlines the functioning of 

the Fund, operating as a hybrid between a savings- and stabilizations fund.   

 

In short, a fall in the oil price is problematic, but by no means catastrophic for the Norwegian 

economy. As a small open economy Norway is in the hands of the global market, but has managed 

to draw on policy instruments to maintain a profitable and responsible oil sector serving the 

interests of the country. There is no delusion that oil prices will remain at unnaturally high levels 

in the future, and this might be the exact kind of vulnerability the Norwegian system protects 

against –  temporary losses are expected, but there is optimism for longstanding gains.  
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5.2 Differences Between Demand- and Supply Shocks 

In chapter 2, we reviewed the historical prices of Brent crude oil from 1985 and up until today. 

Clearly, the volatility has been varying over time, and for our sample period there are three events 

causing the largest spikes: the financial crisis in 2008, the oil crisis starting in 2014 and the outbreak 

of the corona pandemic in 2020. Common for these events was a distinct oil price plunge, which 

in turn led to a substantial depreciation of the Norwegian krone. However, the periods differ in 

regards to where the shock mainly occurred – on the demand or supply side of oil – and 

consequently how the Norwegian government drew on policy instruments. The following 

subsections therefore aim at discussing these three shocks, their implications for the Norwegian 

economy the different reactions in the krone.   

 

5.2.1 The Financial Crisis  

In subsection 2.2.2 we introduced the “World Business Cycle” view presented by IMF (2017), 

pointing to GDP growth as an important factor for increased oil consumption, which in turn 

trigger higher oil prices. It became particularly evident that the oil price is correlated with global 

activity during the financial crisis (2008 – 2009), when both GDP and the price of Brent fell 

drastically.35 The outbreak of the credit crisis in September 2008 rose a vast amount of 

bankruptcies, and led to higher unemployment which in turn affected oil consumption severely.36 

Another factor which affected world demand for oil, was the stronger dollar. The dollar appreciated 

intact with rising global uncertainty, as ever more market players exchanged foreign assets back 

into dollars during the beginning of 2008.37 This made oil more expensive to import, and further, 

it rose production costs due to higher breakeven prices (see subsection 4.4.3). As a result of a 

substantial downward shift in demand for commodities, oil prices plunged.  

 

World GDP growth declined with 1.9 percent and 1.1 percent during the third and fourth quarter 

of 2008, respectively. After this, the financial crisis could officially be categorized as a period of 

economic recession.38 In Norway, the GDP growth was negative during the fourth quarter of 2008 

and the first of 2009, which motioned Norwegian authorities to actively respond using fiscal- and 

monetary approaches. Between 2008 and 2009, the government increased withdrawals from the 

                                                 
35 The quarterly development in world GDP growth and the Brent spot price are illustrated in Appendix L.  
36 Global oil consumption decreased with 929 and 1.087 million barrels daily in 2008 and 2009, respectively (BP, 2020).  
37 This appears a typical tendency prior to uncertain economic times. When volatility in financial markets rises, 
investors tend to seek safe-haven assets or exchange foreign assets back into dollar-denominated securities, because 
the dollar is the most usable currency during global crises. 
38 A recession is categorized by two consecutive quarters of declines in quarterly real (inflation adjusted) GDP (SF Fed, 
2007). 
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Fund with 2.3 percent in attempt to dampen the effect of the recession. Further, Norges Bank cut 

the key policy rate with 450 basis points in total between October 2008 and June 2009. As observed 

from figure 20, the interest rates all increased prior to a crisis. During 2007, this increase was likely 

due to a small premium to compensate for looming market risk. With respect to NIBOR, which 

follows the key policy rate closely, the decline during 2008 was, and still is, the largest decline ever 

observed in the variable interest rate.   

 

Examining the sample data used for our empirical analysis in chapter 4, the volatility of the oil price 

and the NOK was at its greatest during the financial crisis. Viewing figure 19, the oil price plunge 

was particularly evident. Figure 19 also revealed a relatively similar pattern in every exchange rate, 

despite some events sticking out as more critical to particular currencies. One of this was the 

collapse of the banking system on Wall Street in 2008, which led the krone to depreciate roughly 

40 percent against the dollar from April to December. This appeared abnormal compared to the 

other crosses, as the krone depreciated 23 percent against the Euro, and only three percent against 

the pound over the same period. The strong reaction in the NOK/USD exchange rate can be 

partly explained by the oil price, which during these months declined with $68 pb, and partly by 

the increased global demand for dollars. 

 

5.2.2 The Oil Crisis  

In 2014, oil prices declined from $110 pb to $60 pb from start to year end as a result of a positive 

supply shock. This was partly caused by OPEC (with Saudi Arabia in the lead) relinquishing to cut 

production, despite increasing production by other non-OPEC countries. Another part of the 

explanation was the growing US shale oil production, accounting for almost half of total US oil 

production as of March 2014. Furthermore, this had grown from roughly 0.4 million barrels a day 

in 2007 to more than four million barrels a day in 2014 (Kilian, 2015). In fear of losing market 

shares, Saudi Arabia consequently attempted to push the US shale oil producers out by flooding 

the market with excess capacity. The aggregate effect of these events was a massive oversupply of 

crude oil starting in middle of 2014, resulting in plummeting oil prices between 2014 and 2016.    

 

The oil crisis, as opposed to the financial crisis, was not categorized as an economic recession, 

neither in Norway nor in any other country. Altogether, this reduced the need for heavy usage of 

either monetary- or fiscal policy approaches, and evidences that the expected economic downturn 

was deemed vaster during the financial crisis. During the oil price crisis, the key policy rate was cut 

by one percent by Norges Bank in total, from 1.5 percent in December 2014 to 0.5 percent in April 
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2016. Further, capital outflows from the Fund to cover government expenditures did not exceed 

the fiscal policy rule in either 2014, 2015 or 2016, like it did in 2008, as shown by figure 18. 

 

The Norwegian krone depreciated with 18 percent against the US dollar from January to December 

2014, and the oil price fell with roughly $45 pb. Despite the lower prices reducing capital inflows 

from oil production during this period,39 the effect was two-sided, as the weakened Norwegian 

krone caused greater demand for other Norwegian exports. Also, this time the trigger for a lower 

oil price was a positive supply shock which benefited oil-importing countries.  

 

Our empirical analysis found the Norwegian krone to be positively correlated with the oil price. 

The fall in the oil price was almost identical during 2008 and 2014, both being a real decrease of 

roughly $60 pb.40 However, figure 19 evidences that the krone was less affected during the oil price 

crisis than during the financial crisis. This underlines the findings for the additional explanatory 

variables in our empirical analysis, showing that the krone is sensitive to other global factors as 

well. The probability of a change in these factors (interest rate differentials, inflation differentials 

and VIX) depends on the gravity of the economic downturn, which was lighter during the oil crisis 

than during the financial crisis. In other words, the disturbance to oil supply did not lead to a 

situation that required heavy usage of policy tools, which resulted in smaller and shorter-lasting 

impacts on the Norwegian krone.  

 

5.2.3 The Corona Crisis  

The coronavirus had officially spread to Europe and the US in February 2020, from which a series 

of events with large consequences for the global economy occurred rapidly. As most of the world 

was subject to full lock-down restrictions by the middle of March, this quickly set print on 

economic activity. As a direct consequence of the restrictions, most of the transportation sector 

stopped from the second quarter of 2020, which put a strong damper on demand for petroleum. 

Additionally, the uncertainty about future revenue for companies within numerous sectors 

triggered a large risk-off wave in financial markets, activating e.g. substantial investments in dollar-

denominated assets. The observed movements in the global economy during 2020 were therefore 

similar to those of 2008, where a sudden stop to activity combined with increased dollar-demand 

caused a downwards shift in demand for oil.  

                                                 
39 The net government cash flow from petroleum activities declined from NOK 351 billion in 2014, to 241 billion and 
133 billion in 2015 and 2016, respectively.  
40 Measured from 01/04/2008 to 01/04/2009, and from 01/01/2014 to 01/01/2015.  
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Real world GDP declined with 1.26 percent during the last quarter of 2019, followed by a vast 8.99 

percent the succeeding quarter. This is the largest decline in world output ever observed, and by 

the end of April 2020, the C-19 pandemic had officially caused a global recession. Thus, both fiscal 

and monetary approaches were quickly set in motion to stabilize the economy. In Norway, Norges 

Bank imposed a rate cut of 125 basis points only during March 2020, and an additional 0.25 percent 

followed in May. Further, capital outflows from the Fund increased from 2.9 percent in 2019 to 

3.9 percent in 2020, which is the largest real increase in government spending in Norway since the 

financial crisis.41 

 

With respect to the krone, this depreciated roughly 10 percent against the Euro and pound, and 16 

percent against the dollar during the first quarter of 2020. Over the same period, the oil price fell 

with $40 pb. As a consequence of the significant weaker krone, Norges Bank intervened the NOK 

market and made extraordinary purchases totalling 3.5 billion NOK in the foreign exchange 

market. Despite the rapid and forceful downfall in the oil price and the NOK, which appear similar 

to that of the financial crisis, the economic recovery from C-19 has proven to be different. This is 

evident through Norges Bank´s implied rate hike already by the second half of 2021, and further 

on the CA balance, which regained pre-crisis levels already by December the same year (see 

subsection 2.3.2).  

 

In conclusion, the global economy during the financial crisis of 2008 and the C-19 crisis in 2020 

was to a high extent affected by the distinct decrease in demand for oil. This, coming as a result of 

production stops and a more valuable dollar, was partly the reason for why an economic recession 

was triggered during both crises. Conversely, the oil crisis in 2014 did not result in negative GDP-

growth, and thus, neither a recession. Evidently, the oversupply managed to let oil prices dive, but 

the effect on other macroeconomic indicators in Norway was limited. This led to less need for 

fiscal- and monetary approaches, indicating that demand-driven oil price shocks have had a larger 

effect on the Norwegian economy than those driven by supply, all else equal. Similar results have 

been uncovered in previous research, e.g. did Cashin et al. (2012) find oil demand disturbances to 

have, on average, a more long-run effect on real output for oil-exporting countries than supply-

driven oil price shocks.  

 

                                                 
41 As the Fund´s market value has grown exponentially over the last decade, the spending in 2020 also accounted for 
the largest share of GDP ever reported, being 12 percent of Norwegian GDP (Hovland, 2021).  



5.3 The Hypothetical Effect on the Norwegian Krone of a Global Energy 
Transition  Page 99 

 

 

5.3 The Hypothetical Effect on the Norwegian Krone of a Global Energy 

Transition 

Market participants have for a long time stressed the importance of restructuring the society to 

meet global climate and environmental challenges – through a green shift. Norway is a leading 

country in contributing to the planet, and has steered the world in several environmental initiatives. 

Such initiatives include banning the use of fossil-fuel for heating buildings and increasing the 

incentives of owning an electric car instead of petrol cars. On the flip side, as a large producer of 

oil and gas, which are the main contributors to carbon emissions in the world after coal, extraction 

accounts for a quarter of Norway´s own emission and 12 percent of the nation´s GDP. However, 

most of the detrimental impact on the environment occurs when these fossil fuels are exported 

out of Norway, and consumed in other countries.  

 

As the world progressively transitions to alternative sources of energy, it is plausible that this might 

impact the Norwegian economy, and thereunder the krone, negatively. A channel where this could 

materialize is through a gradual decrease in the global demand for oil, which might cause increased 

competition among oil suppliers to secure market share of the remaining demand. This will likely 

end in price competition among oil producers, leading to lower oil prices as a “new normal”, as the 

demand is not probable to rebound. Our findings in the empirical analysis indicated the oil price 

to be a significant determinant for the Norwegian krone, where a decrease in the oil price in general 

are linked to a weakening of the krone. In turn, established lower oil prices will reduce profitability 

of investments in the oil industry, and can even leave productive assets stranded, impacting future 

production (as touched upon in 4.4.2).  

 

The future value of the krone might also be impacted by investors´ expectations of how Norway 

is equipped to meet changes in the oil market. As a sizable petroleum nation, the economy might 

face adjustment challenges that other non-oil reliant countries will not, despite Norway´s green 

effort elsewhere. Not continuing production and extraction of oil will have large consequences for 

the Norwegian economy, as it highly depends on the oil industry through GDP, jobs, exports and 

government´s revenues. Thus, new renewable energy industries in Norway needs to be built on the 

shoulders of the existing oil industry. As a result, this channel can affect the krone in a similar 

manner like we found the volatility index (VIX) to do in section 4.3. Here, a higher uncertainty for 

adjusting to global green changes can lead foreign capital to seek away from the krone (i.e. the 

krone depreciates).  
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This uncertainty can be affected by factors that impact the speed of the energy transition. Key 

elements contributing to set the pace are relative energy prices influenced by technology and 

innovation, consumer expectations and government policy to promote the use of renewables. The 

latter includes global agreements, like the Paris Agreement and Kyoto Protocol, which will impact 

the acceleration away from fossil fuels through politician´s ambitions for climate policies, 

thereunder the quantity and source of energy consumed. However, the corona crisis might slow 

down the pace from such policies, as governments focus on overcoming the pandemic and thus 

be more reluctant to adopt climate policies if they impact economic activity negatively. On the 

other hand, the pandemic can also be a clear example for the importance of a coordinated global 

response when handling exogenous threats. The lessons learned from 2020 can consequently be 

transferred to other global issues, for example cooperating to reach a more climate friendly world, 

and therefore speed up the transition.  

 

To sum, even though market participants generally agree that a global energy transition will take 

place, they have not yet reached a consensus on the speed or scale of the shift. Some expect the 

demand for oil to drop by 2030 with no demand by 2050, while others suggest there to still be a 

significant demand for oil in 2050, although declining. The ultimate impact on the krone will 

therefore be contingent on these factors, as it will determine how the Norwegian economy will be 

capable to respond. If the transition to renewable energy sources happens over a relatively long 

period, Norway might be able to facilitate a socio-economically profitable production of renewable 

energy by continuing to support high-growth green sectors like offshore wind, hydrogen, carbon 

capture, maritime industries and battery. This essentially boils down to reaching a lower 

dependency on oil through building up alternative industries to meet a growing budget deficit and 

maintain a strong economy.  
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6. Conclusion and Future Research 

We started this thesis with one rather simple, yet important research question,  

6. Conclusion and Future Research 

“How does the Norwegian krone react to changes in the oil price?” 

 

Understanding the dynamics between the Norwegian krone and the oil price is crucial for various 

stakeholders in the Norwegian economy, but also for global investors. For government institutions 

like the central bank, having knowledge of this relationship and how it historically has evolved is 

important when developing fiscal and monetary policies. Private profit-maximizing companies, 

especially exporters and firms who provide goods or services to the oil industry, can leverage on 

the knowledge and reach a better understanding of how their international and domestic 

competitiveness will be affected. Additionally, international investors can benefit from fully 

understanding the mechanisms at work when playing a weakening NOK due to a fall in the oil 

price, or expectations of it.  

  

In accordance with previous research on the relation between the Norwegian krone and the oil 

price, this thesis found a statistically significant correlation between the oil price and the Norwegian 

nominal exchange rate. We found that an increase (decrease) in the oil price generally associates with 

an appreciation (depreciation) of the Norwegian krone against the Euro, the British pound and US 

dollar. This implies that the Norwegian economy appears to be depressed by oil price decreases, 

and lifted by oil price increases. For a country of 5.3 million people that currently exports more 

than 1.1 million barrels of crude oil per day, these results were in line with our initial hypothesis.  

 

This thesis also found changes in the interest rate differential and the VIX indicator to be important 

determinants for the Norwegian krone. Here, an increase (decrease) in the Norwegian interest rate, 

ceteris paribus, was associated with an appreciation (depreciation) of the krone, which was not in line 

with the concept of UIP. Additionally, an increase (decrease) in the VIX was associated with a 

depreciation (appreciation) of the krone. This highlighted to some degree that the Norwegian krone 

is characterized as a non-safe haven currency in the global market. So, when turbulence in financial 

markets increase, investors tend to sell of their NOK-holdings in search for hard currencies, such 

as the US dollar for example. We further examined how a change in the US dollar could affect the 

price of oil and the Norwegian nominal exchange rate. Since the price per barrel of oil is 

denominated in dollars, a change in the relative dollar-value can have consequences for demand 

and supply of oil. Furthermore, due to the importance of the USD in global markets, fluctuations 
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in this currency might have spill-over effects on the other bilateral exchange rates included in the 

empirical analysis. Our findings from this thesis advocate both of these effects to be present.  

 

To check the stability of our estimates during the sample period we plotted a rolling regression, 

which revealed nonlinearities in the oil price-Norwegian krone relation for all three crosses. We 

observed that the relation was negligible in some periods, whereas strong and significant in others. 

There were in particular three periods displaying a strong relation – namely during 2008, 2014 and 

2020. Common for these periods was a dramatic fall in the oil price, either triggered by a supply or 

demand shock. Surprisingly, we did not observe a mirroring effect on the krone when the price of 

oil experienced a hike. The findings from the time-varying relation were taken as a starting point 

for conducting empirical tests to investigate the nonlinearities observed, and provide some possible 

explanations for their appearance.  

 

We did not find evidence of an asymmetric effect, which was our first nonlinear specification. This 

implies that it appeared not to be a significant difference between the effect of a negative oil price 

change and a positive oil price change on the Norwegian nominal exchange rate. Our second 

nonlinear specification concerned the implications of large oil price changes. Here, we did find 

evidence of a magnitude effect for the NOK/EUR and the NOK/USD exchange rates. The 

Norwegian krone reacted almost 1.5 times stronger to oil price changes when these were, to our 

definition, deemed large. Furthermore, for our third nonlinear specification, we found that 

threshold levels matter for all three crosses. The aggregated effect of a change in the oil price was 

twice as large when the oil price fell below a certain critical level. The most relevant threshold level 

for our sample period was found to be $40, which reflects the structural changes the Norwegian 

oil industry has undergone in the last years, and thereunder highlights that thresholds are dynamic.  

 

Norway is in general very different from other oil and commodity exporting nations, and we believe 

this to be the reason why the relation between movements in the Norwegian krone and changes in 

the oil price is found to be nonlinear. Importantly, the Fund´s mechanism and the fiscal policy rule 

can dampen the impact of fluctuating profitability of the oil industry on the Norwegian economy 

when the oil price change is small. However, if the change in oil price is larger than average, or if 

the oil price falls below a certain threshold level, the rest of the Norwegian economy can be 

affected. In turn this can impact the Norwegian nominal exchange rate through, among other 

things, monetary policy.  
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As a small and open economy with a large export share of commodities and accordingly exposed 

to fluctuations in terms of trade, it has been important for Norway to always respond swiftly to 

changes in the global environment. To be able to do so, the nation has developed a number of 

policies and institutions to facilitate quick adjustment in situations of international oil-related 

shocks. Specifically, Norway´s flexible exchange rate, centralized wage setting system, responsible 

fiscal policies and the security of having the world´s largest sovereign wealth fund have helped to 

minimize the economic strain associated with a fall in the oil price. These tools also encourage a 

gentle transition away from high oil dependency and into non-oil tradables.  

 

This thesis has found that the relation between oil price changes and the Norwegian krone is 

nonlinear. The significant relation between these variables appears strong in some periods, while 

rather negligible in other periods. Future research in this field could go in several directions. One 

of which is to use a higher frequency dataset and include more explanatory variables, hereunder 

GDP. Another could be to investigate whether the time-varying response of the Norwegian krone 

to the oil price could reflect shifts in key drivers behind oil prices over the sample period. For 

example, it would be interesting to examine whether supply-driven oil price changes have a stronger 

or weaker effect than demand-driven oil price changes on the Norwegian krone. This study would 

look beyond the effects on the economy of a national or global recession, and thus investigate the 

krone-reactions to supply- or demand driven oil price shocks in isolation. Lastly, one could also 

examine whether geopolitical uncertainty shocks simultaneously affect the oil price and the krone, 

possibly explaining situations of high oil prices and capital flights from the NOK.  
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Appendices 
 

Appendix A: Changes in Oil Consumption 
 

Year World oil consumption Change 

1965  30,770.56    

1966  33,137.22   2,367  

1967  35,503.39   2,366  

1968  38,420.26   2,917  

1969  41,726.70   3,306  

1970  45,312.72   3,586  

1971  47,886.14   2,573  

1972  51,429.91   3,544  

1973  55,576.98   4,147  

1974  54,790.43  -787  

1975  54,342.26  -448  

1976  57,706.03   3,364  

1977  59,921.01   2,215  

1978  62,896.30   2,975  

1979  64,024.91   1,129  

1980  61,407.87  -2,617  

1981  59,532.94  -1,875  

1982  57,845.49  -1,687  

1983  57,665.26  -180  

1984  58,907.94   1,243  

1985  59,318.80   411  

1986  61,100.65   1,782  

1987  62,436.04   1,335  

1988  64,407.39   1,971  

1989  65,631.89   1,225  

1990  66,364.01   732  

1991  66,476.95   113  

1992  67,560.57   1,084  

1993  67,396.64  -164  

1994  68,976.42   1,580  

1995  70,094.88   1,118  

1996  71,641.55   1,547  

1997  73,741.07   2,100  

1998  74,119.33   378  

1999  75,673.56   1,554  

2000  76,484.97   811  

2001  77,365.73   881  

2002  78,238.29   873  
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2003  79,907.62   1,669  

2004  82,654.46   2,747  

2005  83,891.18   1,237  

2006  84,916.00   1,025  

2007  86,099.63   1,184  

2008  85,170.14  -929  

2009  84,082.71  -1,087  

2010  86,855.61   2,773  

2011  87,820.24   965  

2012  88,784.26   964  

2013  90,151.54   1,367  

2014  90,902.91   751  

2015  92,610.13   1,707  

2016  94,403.98   1,794  

2017  96,012.59   1,609  

2018  97,348.38   1,336  

2019  98,272.46   924  

      

 
BP Statistical Review (2020) 
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Appendix B: Total Oil Production  
 

Oil production by regions in 2019, thousand barrels  

  North. Am.  South. Am.  EU  Mid. East  Africa  Asia  

1965  10,296.15   4,333.86   785.75   8,387.50   2,232.30   898.59  

1966  10,961.24   4,291.33   798.37   9,363.56   2,842.28   1,002.15  

1967  11,736.25   4,570.90   824.24   10,014.08   3,133.46   1,062.74  

1968  12,232.74   4,681.78   833.66   11,256.47   4,006.78   1,239.77  

1969  12,594.67   4,702.39   846.79   12,419.96   5,087.14   1,431.71  

1970  13,256.85   4,829.07   847.44   13,921.90   6,113.29   1,979.50  

1971  13,223.78   4,722.65   841.09   16,306.02   5,694.16   2,387.08  

1972  13,519.90   4,494.14   871.07   18,088.89   5,712.11   2,803.64  

1973  13,584.95   4,791.95   880.17   21,273.92   6,000.22   3,356.16  

1974  13,107.21   4,368.84   887.98   21,941.40   5,517.01   3,578.23  

1975  12,548.74   3,697.42   1,071.56   19,701.06   5,067.95   3,808.05  

1976  12,227.64   3,659.41   1,372.44   22,351.76   6,028.48   4,334.88  

1977  12,555.56   3,639.60   1,916.73   22,530.21   6,340.13   4,748.18  

1978  13,198.44   3,647.78   2,306.00   21,474.66   6,189.23   4,975.49  

1979  13,577.53   3,901.83   2,847.70   22,020.85   6,800.80   5,113.28  

1980  14,062.63   3,746.51   2,979.57   18,871.79   6,219.40   4,945.79  

1981  14,343.57   3,725.01   3,149.28   16,180.64   4,961.05   4,907.26  

1982  14,789.53   3,571.43   3,517.80   13,459.64   4,785.67   4,817.01  

1983  14,837.67   3,538.62   3,954.97   11,838.57   4,844.92   5,173.69  

1984  15,225.95   3,719.50   4,278.68   11,263.81   5,163.73   5,691.81  

1985  15,305.17   3,721.37   4,564.88   10,596.50   5,368.78   5,917.72  

1986  14,794.26   3,983.85   4,653.99   12,964.64   5,370.67   6,139.84  

1987  14,731.75   3,928.48   4,735.76   12,938.58   5,398.81   6,196.95  

1988  14,644.11   4,112.10   4,673.65   15,094.53   5,624.68   6,262.94  

1989  14,017.53   4,167.07   4,561.41   16,220.72   6,214.19   6,479.59  

1990  13,822.82   4,507.10   4,667.78   17,242.36   6,666.65   6,711.97  

1991  14,158.68   4,748.94   4,902.55   16,922.05   6,911.50   6,902.62  

1992  14,031.98   4,845.06   5,205.60   18,713.55   7,018.76   6,882.35  

1993  13,887.02   5,044.07   5,476.53   19,517.32   6,955.25   6,949.88  

1994  13,805.87   5,346.00   6,378.19   19,997.18   6,944.64   7,141.75  

1995  13,778.53   5,778.98   6,643.25   20,150.41   7,050.25   7,271.10  

1996  14,044.50   6,159.93   6,953.02   20,513.66   7,264.55   7,501.88  

1997  14,264.81   6,494.81   6,976.91   21,209.72   7,465.63   7,602.30  

1998  14,181.77   6,875.86   6,941.66   22,696.36   7,493.91   7,569.96  

1999  13,687.55   6,654.39   7,056.76   21,895.83   7,299.87   7,498.46  

2000  14,072.33   6,689.80   7,044.58   23,291.58   7,788.49   7,883.23  

2001  14,132.26   6,814.29   6,892.83   22,930.30   7,745.30   7,832.92  

2002  14,228.45   6,750.21   6,861.13   21,213.24   7,811.97   7,868.55  

2003  14,319.72   6,704.98   6,580.72   23,067.06   8,484.89   7,792.17  
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2004  14,310.49   7,167.72   6,284.50   24,710.96   9,392.36   7,859.21  

2005  13,854.41   7,337.38   5,821.21   25,479.80   9,777.43   7,994.43  

2006  13,873.11   7,490.07   5,395.82   25,800.09   9,999.56   7,949.20  

2007  13,768.28   7,335.09   5,127.38   25,441.08   10,226.33   7,974.58  

2008  13,290.13   7,425.85   4,884.29   26,515.46   10,299.36   8,099.58  

2009  13,575.93   7,387.06   4,626.69   24,865.71   9,923.36   8,057.46  

2010  13,974.54   7,407.33   4,277.43   25,633.91   10,227.08   8,457.54  

2011  14,459.78   7,449.99   3,906.20   28,006.68   8,520.25   8,317.63  

2012  15,697.43   7,362.00   3,593.31   28,486.62   9,270.24   8,407.05  

2013  17,101.37   7,396.58   3,419.93   28,202.12   8,607.37   8,280.85  

2014  19,003.71   7,662.44   3,444.09   28,498.52   8,215.96   8,294.85  

2015  19,939.80   7,758.07   3,589.72   30,020.87   8,128.76   8,377.30  

2016  19,459.82   7,354.53   3,617.79   31,818.81   7,652.52   8,043.44  

2017  20,396.34   7,160.70   3,573.46   31,512.35   8,108.83   7,791.62  

2018  22,928.99   6,495.36   3,532.44   31,847.90   8,308.15   7,617.48  

2019  24,613.52   6,174.49   3,412.77   30,329.23   8,398.53   7,649.84  

              

 
BP Statistical Review (2020) 

 
Appendix C: Major Oil Producers  
 
Largest oil producers by country (2019) 1000 barrels Share of total production 

Canada   5,651  6 % 

US   17,045  18 % 

Norway   1,731  2 % 

Russia   11,540  12 % 

United Arab Emirates   3,998  4 % 

Iraq  4,779  5 % 

Saudi Arabia   11,832  12 % 

Total production   95,192  100 % 

 
BP Statistical Review (2020) 
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Appendix D: Tables with calculations of imports and exports  
  

Exports by product group    Value (NOK bn)  Share 

Other   263.8 34 % 

Crude oil    209.1 27 % 

Natural gas    113.5 15 % 

Seafood    102 13 % 

Miscellaneous manufactured goods  39.5 5 % 

Machinery    26.1 3 % 

Chemicals    19.1 2 % 

Total exports    773.1 100 % 

 

BP Statistical Review (2020) 
 

Country (imports)  Value (NOK) Share 

Other  288,783,395 38 % 

China  92,034,244 12 % 

Germany  87,506,389 11 % 

Sweden  81,552,130 11 % 

US  51,641,428 7 % 

UK  41,512,528 5 % 

Denmark  41,338,519 5 % 

Poland  28,395,688 4 % 

Netherlands  26,078,307 3 % 

France  23,909,222 3 % 

Total imports 762,751,844 100 % 

 

BP Statistical Review (2020) 
 

Country (exports) Value (NOK) Share 

Other  203,661,638 26 % 

UK  134,754,258 17 % 

Germany  90,109,550 12 % 

Netherlands  76,506,256 10 % 

Sweden  76,413,068 10 % 

China  60,022,867 8 % 

France 38,928,707 5 % 

Denmark  32,507,393 4 % 

US  31,047,886 4 % 

Belgium  29,202,682 4 % 

Total exports 773,154,305 100 % 

 
BP Statistical Review (2020) 
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Appendix E: GDP in the Nordics 

 
Danske Bank (2021) 
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Appendix F: Correlation Matrix  
 
 

 
(Hobdari, 2012)   
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Appendix G: ADF Test 
 

  Level trend  Level drift                   Level none                      Δ 

snok/eur -2.334 -0.935 0.770 -12.472 

snok/gbp -1.887 -2.126 -0.307 -10.553 

snok/usd -2.533 -1.911 -0.295 -9.685 

susd/eur -2.589 -2.672 -0.8365 -9.740 

susd/gbp -2.747 -1.452 -0.583 -8.977 

seur/usd -2.589 -2.672 -0.836 -9.740 

(r – r*eur) -2.379 -2.419 -1.071 -8.708 

(r – r*gbp) -1.681 -1.551 -1.627 -7.682 

(r – r*usd) -1.442 -1.509 -1.589 -7.038 

(p – p*eur) -1.688 -0.017 -0.150 -11.750 

(p – p*gbp) -1.194 -1.554 -1.413 -11.156 

(p – p*usd) -1.813 -1.740 -1.706 -9.236 

oil -2.420 -2.532 0.041 -10.096 

vix -2.831 -2.804 - -13.128 

  
 
Appendix H: Critical Values (ADF) 
 

  1pct 5pct  10pct 

With Trend -3.99 -3.43 -3.13 

Without Trend -3.46 -2.88 -2.57 

Without Trend and Drift -2.58 -1.95 -1.62 

ADF Critical Values (Stock & Watson, 2015) 
 
 

 
Appendix I: Critical Values (Engle-Granger) 
 
 

  1pct 5pct  10pct 

One regressor -3.96 -3.41 -3.12 

Engle-Granger Critical Values (Stock & Watson, 2015) 
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Appendix J: Magnitude effects, full regression output  
 

 Dependent variables: 

 Δ NOK/EURt Δ NOK/GBPt Δ NOK/USDt 
 (1) (2) (3) (1) (2) (3) (1) (2) (3) 

∆st−1 -0.274** -0.253** -0.259** 0.329*** 0.320*** 0.293*** 0.089 0.106 0.068 

 (0.083) (0.084) (0.083) (0.076) (0.075) (0.075) (0.092) (0.093) (0.089) 

∆fxt 0.257*** 0.265*** 0.266*** 0.436*** 0.453*** 0.430*** 0.725*** 0.684*** 0.704*** 

 (0.065) (0.068) (0.065) (0.070) (0.070) (0.069) (0.063) (0.061) (0.059) 

∆oilt -0.096*** -0.093*** -0.093*** -0.099*** -0.092*** -0.102*** -0.107*** -0.105*** -0.098*** 
 (0.017) (0.018) (0.018) (0.017) (0.017) (0.017) (0.016) (0.016) (0.015) 

∆vixt 0.001*** 0.001*** 0.001*** 0.001** 0.001* 0.001* 0.0004 0.0004* 0.0004 
 (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) 

∆(𝑟 − 𝑟∗)𝑡 -0.054*** -0.053*** -0.046*** -0.027** -0.034*** -0.026** -0.013* -0.015* -0.017** 
 (0.013) (0.014) (0.013) (0.009) (0.009) (0.009) (0.006) (0.006) (0.006) 

∆(𝑝 − 𝑝∗)𝑡 -0.042 -0.056 0.115 -0.042 -0.018 0.015 0.489* 0.505* 0.499* 
 (0.248) (0.251) (0.252) (0.258) (0.257) (0.256) (0.242) (0.238) (0.229) 

∆𝐷12
𝑙𝑎𝑟𝑔𝑒

 -0.027   -0.039   -0.060*   

 (0.028)   (0.027)   (0.025)   

∆𝐷6
𝑙𝑎𝑟𝑔𝑒

  -0.055*   -0.015   -0.061*  

  (0.031)   (0.029)   (0.026)  

∆𝐷10%
𝑙𝑎𝑟𝑔𝑒

   -0.042*   -0.031   -0.040* 

   (0.024)   (0.022)   (0.020) 

Constant 0.002 0.003 0.005** 0.001 0.001 0.002 0.003 0.004* 0.004* 
 (0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

Observations 229 229 229 232 232 232 226 226 226 

R2 0.566 0.582 0.610 0.519 0.511 0.525 0.871 0.871 0.879 

Adjusted R2 0.410 0.399 0.439 0.391 0.382 0.399 0.778 0.778 0.792 

Note: *p<0.1; **p<0.05; ***p<0.01 

 
  

 



Figures  Page 122 

 

 

Appendix K: Threshold effects, full regression output 
 

 Dependent variable: 
 Δ NOK/EURt 
 (1) (2) (3) (4) (5) 

∆NOKEURt−1 -0.299** -0.312*** -0.302*** -0.311*** -0.316*** 
 (0.089) (0.087) (0.084) (0.083) (0.084) 

∆fxt 0.252*** 0.280*** 0.284*** 0.289*** 0.268*** 
 (0.069) (0.063) (0.062) (0.062) (0.064) 

∆oilt -0.090*** -0.098*** -0.101*** -0.100*** -0.083*** 
 (0.018) (0.017) (0.017) (0.017) (0.017) 

∆vixt 0.001*** 0.001** 0.001** 0.001*** 0.001*** 
 (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) 

∆(𝑟 − 𝑟∗)𝑡 -0.055*** -0.053*** -0.054*** -0.052*** -0.052*** 
 (0.014) (0.013) (0.012) (0.012) (0.013) 

∆(𝑝 − 𝑝∗)𝑡 0.003 -0.106 0.012 -0.012 0.004 
 (0.264) (0.239) (0.237) (0.234) (0.243) 

< $30 -0.062     

 (0.066)     

< $35  -0.122**    

  (0.037)    

< $40   -0.134***   

   (0.036)   

< $45    -0.143***  

    (0.035)  

< $50     -0.087** 
     (0.031) 

Constant 0.002 0.003* 0.004* 0.005** 0.005** 
 (0.002) (0.002) (0.002) (0.002) (0.002) 

Observations 229 229 229 229 229 

R2 0.582 0.632 0.641 0.646 0.624 

Adjusted R2 0.400 0.471 0.484 0.492 0.460 

Note: *p<0.1; **p<0.05; ***p<0.01 
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 Dependent variable: 
 Δ NOK/GBPt 
 (1) (2) (3) (4) (5) 

∆NOKGBPt−1 0.283*** 0.265*** 0.263*** 0.246** 0.241** 
 (0.069) (0.068) (0.068) (0.068) (0.068) 

∆fxt 0.438*** 0.458*** 0.449*** 0.448*** 0.448*** 
 (0.016) (0.016) (0.016) (0.016) (0.016) 

∆oilt -0.094*** -0.096*** -0.097*** -0.098*** -0.095*** 
 (0.016) (0.016) (0.016) (0.016) (0.016) 

∆vixt 0.001** 0.001* 0.001* 0.001* 0.001* 
 (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) 

∆(𝑟 − 𝑟∗)𝑡 -0.031*** -0.033*** -0.032*** -0.031*** -0.031*** 
 (0.008) (0.008) (0.008) (0.008) (0.008) 

∆(𝑝 − 𝑝∗)𝑡 -0.014 0.001 0.025 0.011 0.035 
 (0.253) (0.251) (0.252) (0.251) (0.252) 

< $30 -0.058     

 (0.040)     

< $35  -0.071*    

  (0.029)    

< $40   -0.061*   

   (0.027)   

< $45    -0.062*  

    (0.026)  

< $50     -0.063* 
     (0.025) 

Constant 0.0002 0.001 0.001 0.001 0.002 
 (0.001) (0.001) (0.001) (0.001) (0.001) 

Observations 232 232 232 232 232 

R2 0.505 0.515 0.514 0.514 0.516 

Adjusted R2 0.394 0.406 0.404 0.405 0.408 

Note: *p<0.1; **p<0.05; ***p<0.01 
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 Dependent variable: 
 Δ NOK/USDt 
 (1) (2) (3) (4) (5) 

∆NOKUSDt−1 0.113 0.203** 0.184* 0.134 0.083 
 (0.090) (0.089) (0.087) (0.086) (0.086) 

∆fxt 0.716*** 0.717*** 0.736*** 0.720*** 0.728*** 
 (0.062) (0.055) (0.055) (0.054) (0.056) 

∆oilt -0.105*** -0.109*** -0.114*** -0.119*** -0.100*** 
 (0.016) (0.014) (0.014) (0.015) (0.015) 

∆vixt 0.0003 0.0003 0.0002 0.0002 0.0002 
 (0.0003) (0.0002) (0.0002) (0.0002) (0.0002) 

∆(𝑟 − 𝑟∗)𝑡 -0.016** -0.018** -0.018** -0.017** -0.018** 
 (0.006) (0.006) (0.006) (0.006) (0.006) 

∆(𝑝 − 𝑝∗)𝑡 0.499** 0.442* 0.361 0.293 0.396* 
 (0.249) (0.222) (0.218) (0.217) (0.223) 

< $30 0.035     

 (0.046)     

< $35  -0.076**    

  (0.027)    

< $40   -0.114***   

   (0.027)   

< $45    -0.094***  

    (0.026)  

< $50     -0.076** 
     (0.024) 

Constant 0.001 0.001 0.002 0.002 0.002 
 (0.001) (0.001) (0.001) (0.001) (0.001) 

Observations 226 226 226 226 226 

R2 0.862 0.885 0.887 0.886 0.879 

Adjusted R2 0.770 0.808 0.812 0.809 0.797 

Note: *p<0.1; **p<0.05; ***p<0.01 
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Appendix L: World GDP and the Brent oil price  
 

 
Danske Bank (2021) 
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