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Abstract 

Olja har under det förgångna seklet varit en av industrialiseringens stöttepelare. Idag, med 

omfattande satsningar inom hållbar utveckling så är inverkan av oljan högt aktuellt och inom 

en snar framtid kan den se en påtaglig nedbringa även om det har visats att dess relevans 

kommer kvarstå åtminstone fram till 2040. Tidigare forskning har påvisat att fluktuationer i 

oljepriset är en bidragsgivare till de systematiska risker företag ställs inför dagligen. Denna 

studie utvidgade analysområdet genom att välja ut länder med en netto-import av olja och 

sortera de på den andel relativa oljetillförsel som nationen erhållit gentemot nivån av 

systematisk risk från oljeprisfluktuationer som företagen ställs inför. Analysen utfördes över 

120 Finansiella företag i 12 europeiska länder. Det anträffades utpräglade mönster i studiens 

resultat som kan antyda en koppling mellan dessa variabler, men resultaten återfinns i 

majoritet till att inte uppnå statistisk signifikans. Vidare kan studiens modell utgöra en bas för 

vidare forskning inom området. 
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1. Introduction 
 

Crude oil is a commodity which today is highly integrated into modern society. Crude oil, 

also known as petroleum, is refined and separated into different products such as petrol, 

kerosene and jet fuel. These petroleum products are then used for a variety of purposes, but 

most commonly as fuel for transportation, heating and electric power generation as well as 

being a main resource in plastics manufacturing (EIA, 2018a). Oil is a very volatile 

commodity in terms of price fluctuations (Kilian 2008). Because of its volatility, the effects 

from these oil price fluctuations have been considered to be a difficult topic to tackle in 

academic research (Chai et al. 2018). 

 

Previous fluctuations of international oil prices have shown to have major impacts on the 

global economy (Kilian 2008). Hamilton (1983) even finds results that indicate oil price 

shocks are correlated to economic recessions, as crude oil prices show dramatic increases 

after recessions on a statistically significant level. Also, there has been found that post-shock 

recessionary movements in GDP can largely be attributed to oil price shocks (Jones, Leiby & 

Paiky, 2004). In May of 2004 an extensive paper on economic impacts of increased oil prices 

was produced by the International Energy Agency conveying among others;  

“World GDP would be at least half of 1% lower — equivalent to $255 

billion — in the year following a $10 oil price increase. This is because the 

economic stimulus provided by higher oil-export earnings in OPEC and 

other exporting countries would be more than outweighed by the depressive 

effect of higher prices on economic activity in the importing countries” 

(IEA 2004 p.3).  

Even if sustainable development goals are set up to achieve a zero-emission future (UNDP 

2017, p.12), the IEA Energy Outlook from 2018 (IEA 2018a) estimates that oil and gas will 

still represent a major share of global energy demand in 2040. Thus, it is still of high 

practicality to explore and consider the effects of oil price fluctuations for an extended time 

to come. 
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With the effects shown on the global economy due to oil price fluctuations, it could be of 

interest to explore the possible inquiries for corporations to face. The literature that goes into 

the relationship between oil price changes and economics is quite broad. However, it can be 

proposed that less research has been carried out examining the relationship between financial 

market returns and oil price changes (Scholtens & Yurtsever 2012).  There is valid research 

showing that oil prices today have an effect on company stock returns and that it has different 

relationships with firms depending on the industry of its operations (Elyasiani, Mansur & 

Odusami 2011).  

 

There is also a number of studies conducted specifically on the linear relationship between oil 

price and stock returns over different industries. This relationship is frequently referred to as 

the oil price sensitivity of stock returns (Arouri 2011, Degiannakis, Filis & Floros, 2013, 

Nandha & Faff 2008, Scholtens & Yurtsever 2012). Arouri (2011) studied European 

industries over the time period 1998-2010. In that study, Arouri (2011) primarily found that 

returns in Financials, Food & Beverages, Healthcare, Personal & Household Goods, 

Technology, and Telecom industries were negatively related to oil price fluctuations. 

Scholtens and Yurtsever (2012) who investigated 38 European industries between 1983–2007 

found a negative oil price sensitivity for the majority of industries. Especially strong negative 

results were found for the Financial, Transport, Forestry, Airline and Telecom industries 

(Scholtens & Yurtsever 2012). Degiannakis, Filis and Floros (2013) likewise studied 10 

European sectors 1992-2010 and found stock returns in Telecommunication industries to 

primarily be negatively related to oil prices. Nandha and Faff (2008) made an extensive study 

covering 35 sectors in Europe over 22 years from 1983 to 2005 finding the industries with the 

strongest negative oil price sensitivities in stock returns to be Financial, Transport and 

Forestry industries. Generally, there is also found that Oil and Gas industries are positively 

related to changes in oil prices (Arouri 2011, Degiannakis, Filis & Floros, 2013, Nandha & 

Faff 2008, Scholtens & Yurtsever 2012). 

 

Chai et al. (2018) exclusively studied the output, GDP, of 7 Chinese industries, over the time 

period 1992-2018. In the study Chai et al. (2018) observed that the Financial industry of 

China was the most sensitive sector towards changes in the spot price of crude oil.   
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1.1. Problem statement 

The finance literature is often focused on pricing an asset (Fama & French 1993; 2004) but it 

can be claimed that less focus is attached to the factors that are actually behind the stock 

prices (Arouri, 2011). Chai et al. (2018 p. 12) could further observe that the oil price 

sensitivity for the 7 industries studied in China from the fourth quarter of 2017 to the second 

quarter of 2018 showed a significant decrease which indicates that the impact of the oil price 

on the GDP output of different industries in China decreased year by year in their studied 

period (1997-2018). They suggest: “reason may be due to the promotion and application of 

clean energy such as natural gas, solar energy, biomass, geothermal energy” (Chai et al. 

2018, p. 12)  

 Clean energy, commonly defined in popular speech as being energy sources with low carbon 

dioxide emissions, makes it a substitute to the utilization of oil products. As Chai et al. (2018) 

in turn suggests that a country more dependent on clean energy can have its industries to be 

less exposed to crude oil price fluctuations, the statement from Chai et al. (2018) can be 

viewed as intuitively sound. However, there cannot be found any anchorage or presence of 

studies in the literature that can validate this statement. However, upon review of present 

literature there was not found any anchorage or presence of studies that can validate this 

statement. Thus, this study aims to conduct an international analysis so see if this can be 

detected and validated. In order to have focused data with high resolution of data it can be of 

interest to focus on one industry in particular instead of multiple industries. The results from 

Chai et al. (2018) showed that the Financial industry was found to be a very sensitive 

industry in terms of output to oil price fluctuations. This is in turn congruent with the 

literature examining the relationship between oil price and stock returns, where the Financial 

industry along with a few other industries was found to be particularly protruding in terms of 

oil price sensitivity. 

The fact that the oil price sensitivity is high for the Financial industry is not intuitively 

evident. Unlike Transport, Airline and Forestry sectors the Financial sector has no direct use 

of crude oil by products in its daily operations. Arouri (2011) explains that oil price 

fluctuations affect Financial industry returns primarily through indirect effects, such as 

affecting the confidence of consumers and investors.  
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By acquiring more knowledge around the sensitivity in firm returns, it could also trigger a 

more extensive preparation to manage the systematic risk associated with oil price 

fluctuations for businesses. The results of this study can lead to a deeper understanding of 

future impacts on financial markets and industries as society becomes more sustainable. As 

well as contributing to the oil price literature, there can be provided a greater threshold for 

analysts and investors for building profitable investment strategies, as financial firms can be 

of central importance for nearby industries and eventually be used in congruence with the 

respective analysts’ prediction of oil price changes. 

1.2. Aim of the study 

This study aims to determine how the oil price sensitivity in stock returns changes as society 

introduces a higher proportion of clean energy supply. This is tested by estimating the linear 

relationship between the oil price sensitivity of stock returns in Financial industries with the 

proportion of energy supplied through oil utilization in the country of operations. If the 

suggestion by Chai et al. (2018) is valid, there can be implied that clean energy transitions, 

can result in a decrease in oil price sensitivity for financial firms that are located in countries 

with a lower proportion of oil supply. 
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2. Theory 

In order to have a better understanding of the context in this paper, some additional 

background information and definitions are required. The following sections of this chapter 

will provide information that will clarify what factors this study was based on. First is a 

review of some factors that previous research has identified having an effect on industry 

returns. Secondly, a more detailed review of how the oil price affects industry returns is 

presented. The reason for separating the effects from oil price was due to its importance for 

the present study.  Thirdly, the theory behind the models used in this study is presented. The 

fourth and last section ends the theory chapter by combining the factors that had an impact on 

industry returns with the regression model.  

2.1 Factors affecting industry returns 

Through the examination of previous studies regarding the relationship between oil price and 

industry returns there was identified several variables used to estimate industry returns. 

Arouri (2011), Nandha and Faff (2008) and Scholtens and Yurtsever (2012) all used the 

return on oil price and the return on world market index as independent regression variables, 

which in turn has the function predictors to estimate the returns from different industries. 

Arouri (2011 p.3) also tested industrial production as a predictor yet found that it had no 

significant explanatory power for changes in industry returns.  Scholtens and Yurtsever 

(2012) used the same variables as Arouri (2011), but also broadened the spectrum by adding 

return on interest rates as a predictor. Similar to Arouri (2011), Scholtens and Yurtsever 

(2012 p.8) found that industrial production was unable to predict industry returns. The return 

of interest rates was also found to be poor predictor, as both industrial production and return 

of interest rates yielded insignificant results (Scholtens & Yurtsever 2012 p.8).  
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Market index and oil price showed, compared to industry production and interest rate returns, 

significant results more frequently when they were used as predictors for industry returns. 

Arouri (2011 p. 2-3) states that industry returns and market index on average is highly 

correlated, with the Financial industry having the highest correlation the connection between 

oil price returns and industry returns are not as intuitively clear as for the connection between 

market indices and industry returns. However, previous studies have provided different 

explanations for how oil prices affect industry returns. Since the connection between oil price 

and industry returns are of major importance for the validation of present study, the 

explanations for this connection is presented in a separate section following the current 

section. 

2.2 Oil price effect on stock returns  

The return on oil is simply the difference in oil price from one period to another. The 

connection between oil price and a firm's stock return can appear hard to imagine at first. 

However, stock prices and returns are based on cash flows and discount rates, while cash 

flows and discount rates are also connected on oil price fluctuations. This results in oil price 

fluctuations having an effect on stock returns. To understand this connection, one must first 

know the process of valuing a firm’s stock price.  

 

There is a standard operation to find the stock price (P) using the expected perpetual stream 

of cash flows (E(CF)) and the discount rate (r). First the enterprise value (EV) is calculated 

by dividing the expected perpetual stream of cash flows (E(CF)) by the discount rate (r) 

(Berk & Demarzo 2017 p. 323). If the enterprise value is subtracted by the value of debt (D) 

and the value of cash (C) is added, the market capitalization (MC) is obtained (Berk & 

Demarzo 2017 p. 323). The market capitalization is then divided by the total number of 

outstanding shares (N), resulting in the Stock price (P) for period n (Berk & Demarzo 2017 p. 

323). Thus, there is a connection between cash flows and stock returns of a firm. The 

deduction process explained above is presented in Equation 1, Equation 2, Equation 3 and 

Equation 4.  

 

𝐸𝑉 = 𝐸(𝐶𝐹)/𝑟             (1) 

 

𝑀𝐶 = 𝐸𝑉 −  𝐷 +  𝐶            (2) 
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𝑃𝑛 = 𝑀𝐶/ 𝑁               (3) 

 

𝑃𝑛+1 / 𝑃𝑛  =  𝑆𝑡𝑜𝑐𝑘 𝑟𝑒𝑡𝑢𝑟𝑛          (4) 

 

As the stock return is the difference in stock price from one period to another, stock returns 

are a direct consequence of changes in expected cash flows and discount rates (Mohanty, 

Onochie & Alshehri 2018). This shows how cash flows and discount rates are related to stock 

returns. 

 

Cash flows and discount rates are in turn related to oil price fluctuations.  

Oil price fluctuations can have an effect on discount rates (Arouri 2011 p. 4, Scholtens & 

Yurtsever 2012, p. 8). As oil price fluctuations increases the risk factor in companies, a 

higher expected rate of return can be required by owners and investors (Mohanty, Onochie & 

Alshehri 2018). A higher expected rate of return will then have a negative impact on a firm’s 

stock price as can be observed in Equation 2.  

 

Oil price fluctuations have different effects on cash flows depending on if oil is an input 

product or an output product for an industry (Arouri 2011). For instance, an increase in oil 

price is expected to yield a positive effect on the cash flow of industries that has oil as an 

output product (Mohanty, Onochie & Alshehri 2018). Example of such industries are the Oil 

and Gas industries. Similarly, an increase in oil price is expected to have a negative effect on 

cash flows for industries that uses oil as an input product (Mohanty, Onochie & Alshehri 

2018). The Transport and Forestry industries are examples of industries having oil as an input 

product, since it is used as fuels for the daily operations of those industries. (Arouri 2011, 

Degiannakis, Filis & Floros, 2013, Nandha & Faff 2008, Scholtens & Yurtsever 2012).  

 

For Financial industries oil price fluctuations has a negative effect on stock returns, even 

though oil is neither an input product or an output product in the Financial industry. Arouri 

(2011) explains that oil price increases affect financial firm returns negatively primarily 

“through demand-side effects: price increases affect consumer and investor confidence and 

demand for financial products.” As demand for financial products are decreased, lower cash 

flows can be expected through a decrease in sales. 
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 Scholtens and Yurtsever (2012) elaborates on demand-shocks and states that through 

transfers from net-oil importing countries to net-oil exporting countries it can occur a 

decrease in aggregate demand in the net-oil importing countries. Further Nandha and Brooks 

(2009) and Nandha and Faff (2008) suggests that the effect of oil price changes on the 

aggregate stock markets at a country level can be positive or negative depending on whether 

the country is a net exporter or net importer of oil by products. This is confirmed by Mohanty 

et al. (2011) which conducted a study on Gulf Cooperation Council countries, which largely 

are net oil-exporting countries. Thus, it is suggested that the consequences for firms possibly 

can have its origin from national level effects.  

2.3 Research Models 

In this study a Multiple Linear Regression (MLR) model was utilized.  An MLR model was 

chosen because previous studies estimating oil price sensitivity also had used this method. 

For example, Faff and Brailsford (1999) used a MLR model when investigating how oil price 

affected the equity returns of Australian industries. Another example is Scholtens and 

Yurtsever (2012), which used both a MLR and a vector autoregressive model to investigate 

the effects of oil price shocks of European industries. The results from both models were 

according to Scholtens and Yurtsever (2012) similar. This indicates that both vector 

autoregressive models and MLR models can be suitable for investigating the impact oil price 

fluctuations has on stock returns. Previous studies have concluded that effects from oil price 

changes are active on a lagging basis, meaning there is a delayed effect of one to two months 

made by oil price fluctuations (Scholtens & Yurtsever 2012, Nandha & Faff 2008). Thus, it is 

also necessary to make use of a linear model with the ability to handle this lagging effect 

from oil price fluctuations, which MLR is capable of.  

 

A typical Multiple linear regression model is expressed in Equation 5, which is a rewritten 

version of Wackerly, D., Mendenhall, W., and Scheaffer, R. L. (2014, p. 615): 
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𝑦 =  𝛼 + ∑ 𝛽𝑖𝑥𝑖
𝑝
𝑖=1 +  𝑒          (5) 

 

Where 𝑦 is a dependant variable,  𝛼 a constant 𝛽𝑖 the 𝑖:th parameter for the 𝑖:th predictor 𝑥𝑖. 

In addition,  𝑝 is the total number of predictors in the MLR and 𝑒 the error term. The 

parameters 𝛽𝑖 are decided by an optimizing criterion that yields the best possible fit. The 

criterion is to minimize the sum of the squared error term 𝑒 in Equation 1. The minimizing 

criteria is also presented in Equation 6.  The oil price sensitivity is in turn the 𝛽𝑖 value of the 

𝑥𝑖variable that in this study will be the return on oil. Throughout this study this 𝛽𝑖 will be 

denoted as 𝛽𝑜𝑖𝑙. 

 

min 𝐸 = ∑𝑒2           (6) 

 

The model is defined as a multiple linear regression when the number of predictors 𝑝 are 

greater than one. In the special case when 𝑝=1, the MLR becomes a simple ordinary linear 

squared (OLS) regression model. MLR is commonly used for estimating linear relationships 

between variables when there are multiple independent variables that affect one dependant 

variable. 

2.4 Summary of theory chapter 

Previous research on the relationship between oil price and stock returns indicate that oil 

price and market index are factors which can explain changes in stock returns. Returns of 

interest rates and industrial production were also factors that were tested, yet these had 

mostly showed insignificant results in how these factors affected stock returns. In addition, a 

multiple linear regression (MLR) model had been shown to yield significant results for the 

linear relationship between oil price and stock returns. This indicated that an MLR was 

suitable for the study. This resulted in the final model system, which was an MLR model 

customized with the returns of oil price and a suitable market index. The model will have a 

more detailed explanation in the next chapter. 
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3. Method 

 The aim of the study was to examine how the effects from oil price fluctuations on the stock 

returns of financial industries are connected to the dependency of oil on a national level. In 

order to investigate this connection some decisions were required. These decisions were 

focused on defining a suitable scope and variables that could answer the aim of this study. 

For instance, in order to first examine the connection between oil supply and the returns of 

financial industries, both these variables needed to be clearly defined and obtained. Through 

these definitions it was possible to extract the necessary data and test the variables in the 

decided model. In this chapter these decisions will be described, along with motivations of 

why these decisions were made. In addition, the presentation of each decision made in this 

study includes critique and reflections of how these could potentially affect the results.  

3.1. Scope and definitions 

The first part of the study was to define the scope of what data that should be examined, and 

what period that could be suitable for the study. Also, it was necessary to define oil price 

sensitivity of industry returns and oil supply. The definitions and the scope of the study are 

presented in the following sections. 

3.1.1. Time span 

The final time span chosen to investigate for the study was between March 2014 and 

November 2018. There were three reasons why this time span was chosen. The first and 

primary reason was that the data should be as close as possible to the time this study was 

conducted. Having modern data would result in the findings of this study to be more 

anchored to the present. In addition, the present relationship between oil price and financial 

industries are probably more interesting for investors rather than how the relationship was a 

decade ago. Since the data extraction occurred during December 2018, the closest whole 

month of data included was November 2018. 

 

The second reason for choosing a time span from March 2014 to November 2018 was 

because of the behaviour of the oil price during this period. In order to observe how the oil 

price influenced Financial industry returns, it was preferable if the time span in the study had 

a large variance in oil prices. Such a variance was observed between the beginning of 2014 
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and end of 2018, which made this time span suitable for the present study (TRADING 

ECONOMICS 2019). The time span could have been expanded to include data before 2014, 

resulting in a larger set of data, yet as mentioned earlier it was desirable to have a time span 

which was as present as possible. The more the time span was expanded into the past, the 

higher was the risk of including trends that do not fit with the present.  

3.1.2. Oil price sensitivity (𝛽𝑜𝑖𝑙) 

Oil price sensitivity was in this study defined as the linear relationship between the stock 

returns from financial industries and the returns on oil price. The oil price sensitivity is 

referred to as 𝛽𝑜𝑖𝑙, as this coincided with nomenclature in the models used in this study.  

3.1.3 Relative oil price dependency (ROPD) 

During the review of the previous literature, no method was found for quantifying how 

dependant a country was of oil. The definition that was chosen was the ratio of energy supply 

from oil divided by the total energy supply of a country, defined in this study as the relative 

oil price dependency (ROPD).  The calculation for ROPD is presented in Equation 7, and 

also expressed illustratively in Figure 1. 

 

 

 

Figure 1. Explanation of ROPD.  

 

 



12 

 

𝐸𝑆𝑜𝑖𝑙 / 𝐸𝑆𝑡𝑜𝑡𝑎𝑙  =  𝑅𝑂𝑃𝐷                    (7)

        

In Equation 7 𝐸𝑆𝑜𝑖𝑙 was the energy supplied through oil utilization, 𝐸𝑆𝑡𝑜𝑡𝑎𝑙 the total energy 

supply and ROPD the relative oil price dependency.  

 

One possible issue with ROPD is that it only accounts for the energy supplied using oil, 

however oil is also indirectly implemented in other energy sectors as it accounts for, among 

others, construction and transport of goods. For instance, the price of oil has shown to have a 

significant impact on the price of coal due to large transportation costs, as coal is considered 

relatively inexpensive to extract (EIA 2018b). It was therefore briefly considered to include 

coal in the study’s energy grouping along with oil, but as there was great uncertainty as to 

what extent the oil price affected the total cost of the extraction and transportation of coal, if 

it were of majority cost or not, thus there was chosen to primarily focus on oil in this study. 

3.1.4. Selecting countries for the study 

The countries investigated in this study needed to fulfil a few criteria in order to be included. 

Since the explanatory power of ROPD on 𝛽𝑜𝑖𝑙 was going to be investigated, it was important 

that a large span of ROPD was studied in order to find more generalized results. Therefore, 

the first criterion was that the ROPD of all countries included in the study had to span a large 

variance of ROPD values. In addition, it was important that the ROPD of each country was 

stable during the entire investigated time span. If the ROPD of a country would change 

significantly during the investigated time period, the ROPD appointed to a country would be 

very uncertain, decreasing the credibility of the results. Therefore, a criterion was set up that 

in order for a country to be included in the study, the ROPD for that country needed to have 

changed less than three percentage points between the years 2013 and 2016. The limitation of 

ROPD was set to three percentage points was because it was, in the present study, regarded as 

a limit that resulted in a fairly low uncertainty level of each respective ROPD. A limitation of 

three percentage points did also allow small changes of ROPD during the investigated time 

span, resulting in that more countries could be included in the study.  

 

The reason for not choosing the same time span for the previous criterion as for this study 

was due to a lack of data points. Energy data for the years 2017 and 2018 were not easily 

accessible during the course of the present study, and therefore ROPD could not be calculated 
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for these years. Instead of changing the time span of the whole study, an assumption was 

made. This assumption was that if ROPD of a country had not changed significantly between 

2013 and 2016, the ROPD of 2017 and 2018 could be considered similar to the values for 

ROPD from 2013 to 2016. This assumption can seem a bit unreasonable, but it is validated by 

the fact that major changes in energy infrastructure are processes which takes a very long 

time (Lacey 2010). If the criterion of having a change of ROPD less than 3 percentage points 

during the time period 2013 to 2016 was fulfilled, the average ROPD between 2013 and 2016 

of the approved country was calculated to be used in the study. An illustration of this 

criterion is presented in Figure 2.  

 

 

Figure 2. ROPD calculation and selection criterion 

 

The third criterion for all investigated countries was that they needed to have an order of total 

energy supply similar to each other. ROPD could be used as an indicator for how dependant a 

country was of oil. However, the drawback of using a ratio rather than absolute values was 

the loss of information regarding size and quantities. For example, two countries that have the 

same ROPD can still require very different quantities of oil, unless they have the same total 

energy supply. At the same time, examining ratios could be used to suppress potential effects 

from different market sizes of countries and thus making them more comparable. In this 

study no, comprehensive solution was found to account for the potential differences in sizes 

of the total energy supply between countries. This was only handled by fast examination of 

each investigated country, making sure that no country had a non-disproportionate total 

energy supply compared to the other investigated countries in the study.  
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The criteria mentioned so far were all based on ROPD and its drawback of not identifying 

differences in size between countries. Beyond these criteria, a fourth and fifth criteria was set 

up to capture important aspects that could affect the results. The fourth criterion were that all 

countries needed to have a similar market history. In a report similar to the present study, 

Nandha and Brooks (2009) examined potential relationships between oil price and stocks 

returns in the Transport sector on a global scale. In the report by Nandha and Brooks (2009), 

countries were sorted into groups compromising of G7, developed countries, emerging 

countries, Europe, Latin America and Asia. This sorting was motivated by the reasoning that 

the countries in respective group had similar prerequisites, such as the length of stock market 

history and level of development. Since the present study was going to conduct similar 

investigations as those of Nandha and Brooks (2009), it was reasonable to use one of the 

groups that Nandha and Brooks (2009) had found that oil had a statistically significant effect 

on Transport sector returns. One of these groups was Europe (Nandha and Brooks 2009). The 

literature examined on the oil price and stock returns was also exclusively conducted in 

European countries. Most European countries had long stock market histories, were 

industrialized countries and were mostly composed of net oil-importing countries (IEA 

2018c), which according to (Nandha and Brooks 2009; Nandha and Faff 2008; Mohanty et al. 

2011) shows similar market trends to oil price fluctuations. It was deemed that as oil prices 

rose, negative effects would follow for net oil-importing countries and positive effects for net 

oil-exporting countries. Since the present study aimed to isolate the effect of ROPD, it was of 

importance to only investigate either only net oil-importing countries or net oil-exporting 

countries. As net oil-importing countries constituted a great majority of the European 

countries, it was chosen for this study. In turn, there was proceeded to eliminate countries 

which were not net-importers of crude oil. The data needed for this procedure was taken from 

Enerdata (2018) and IEA (2018c). 
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In summary, the countries used in the study was sorted based on the conditions presented in 

this section. The countries which were included spanned a large variety of ROPD yet had a 

fairly consistent ROPD between the years 2013 and 2016. All countries were located in 

Europe. The study further focused on countries with a net import of oil. A brief presentation 

and explanation of every criteria used, followed by an explanation of how these were put into 

practice, is presented in Table 1.  

 

Table 1. Procedure of handling investigation criteria 

Criterion Handled by 

Have a large span of ROPD in the study Choosing countries that yielded a large span of 
ROPD. 

Each country should have a stable ROPD for the 
whole investigated time span 

Excluding countries with a change of ROPD 
larger than three percentage points between 
the years 2013 and 2016. 

Eliminate potential effects from oil supply 
quantities of countries 

Choosing countries with total energy supply of 
similar order. 

Countries should have a sufficient market 
history and development 

Choosing European countries exclusively. 

Focus on countries with a net import of oil Excluding countries with an annual net export of 
oil. 

 

The criteria were implemented and tested for European countries. One example of the process 

was the evaluation if Greece should be included in the study. Greece had the highest ROPD 

of 52 %, which would increase the ROPD span if it was included. However, since Greece had 

a change of ROPD of 7,3 percentage points between 2013 and 2016, it exceeded the limit of 

3 percentage points and in turn Greece did not meet the criterion to be included in this study. 

Another example was the exclusion of Norway, which were one of the countries in Europe 

who had a net- oil export during the investigated time period. In the end 12 countries was 

picked for the study. These are presented in Table 2 along with their respective ROPD. In 

addition. 
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Table 2. ROPD of country sample 

Country included in study ROPD 

Sweden 0,234 

Poland 0,263 

Finland 0,270 

France 0,281 

Germany 0,323 

United Kingdom 0,342 

Italy 0,349 

Austria 0,357 

Switzerland 0,371 

Netherlands 0,381 

Belgium 0,404 

Spain 0,425 

 

3.2 Sample of financial firms 

The data samples extracted for this study was either used for estimating 𝛽𝑜𝑖𝑙, or to estimate 

the explanatory power of ROPD on 𝛽𝑜𝑖𝑙. In order to better understand for what purpose all 

data was used, the data will be presented accordingly to which estimation it was used for. 

First are the data samples used for estimating 𝛽𝑜𝑖𝑙 presented, which was data for returns of 

financial firms, Brent Crude Oil price and the market index Stoxx 600 Europe. Secondly and 

lastly are the data regarding energy data presented, which was used to calculate ROPD. All 

necessary data were obtainable for the whole investigated time span between March 2014 and 

November 2018. The data was extracted on a monthly basis, and in total 7240 data points 

were used in the study. 

 

The data sample in the study was extracted with a monthly time interval. Shorter or longer 

time intervals were also evaluated, yet these were considered to have major potential 

drawbacks regarding uncertainty of the data. For instance, an interval of a quarter of a year or 

longer was evaluated to yield only a small number of data points, which would have a 

negative effect on the credibility of the results. On the other hand, choosing a daily or weekly 

time interval for the input data would increase the possibility of more noisy data. A time 

interval of one month was chosen since it was assumed to yield a sufficient amount of data 

points, while also being long enough to cancel out noisy data. In addition, previous research 

had found that the effects of changes in oil prices on stock returns occurred approximately 

one or two months after the change in oil price (Scholtens & Yurtsever 2012, Nandha & Faff 
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2008). Extracting the data on a monthly basis made it easier to implement this lagging 

behaviour of the oil price on stock returns.  

3.2.1. Data samples used to estimate 𝛽𝑜𝑖𝑙 

The data samples used for estimating  𝛽𝑜𝑖𝑙 were the returns of financial firms, returns from 

Brent Crude Oil and the returns of the market index Stoxx 600 Europe. The price of Brent 

Crude Oil was referred to as a benchmark price for crude oil as it encompassed 60% of the 

global oil consumption (Maghyereh, 2004), thus it was regarded suitable for this study. The 

data was extracted from Eikon, a software specialized in financial analysis, and the data 

points was measured on a monthly basis at the end of each month. The whole data set 

consisted of 56 data point for each month from March 2014 to November 2018. The data 

obtained from Eikon is also presented in Figure 3. Also note that the data sample used in the 

study is not the price of Brent Crude Oil, but the return of Brent Crude Oil for each month.  

 

Figure 3. Brent Crude oil price returns for December 2013 to December 2018. The data points were obtained 

from Eikon. 

 

Another set of data that was extracted from Eikon was the returns from the market index 

utilized in this study. Market indices have been found to have, according to Arouri (2011 s. 2-
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3), a particularly strong correlation with stock returns of financial firms, which made it a 

suitable variable to include in the regression model of this study. The market index found 

relevant for this study was the “Stoxx 600 Europe” index, which comprised of 600 European 

firms in both larger and smaller sizes in 17 European countries. The following countries were 

in included in Stoxx 600 Europe: United Kingdom, France, Switzerland, Germany, Austria, 

Belgium, Czech Republic, Denmark, Finland, Ireland, Italy, Luxembourg, Netherlands, 

Norway, Portugal, Spain, Sweden. Out of the 12 countries chosen for the present study, 11 

were included in Stoxx 600 Europe. The extracted data is represented in Figure 4. Similar to 

Brent Crude Oil, the data extracted for the study was the monthly return of Stoxx 600 Europe 

and not the stock price.  In addition, some descriptive statistics for the Brent Crude Oil price 

and Stoxx 600 Europe data is presented in Table 3. 

 

Figure 4. Stoxx 600 Europe returns from December 2013 to December 2018. The data points were obtained 

from Eikon. 
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Table 3. Descriptive statistics of Brent Crude oil price and Stoxx 600 Europe. 

Input 

Data 

Mean Standard 

deviation 

Minimum Maximum 25-

percentile 

Median 75-

percentile 

Brent 

Crude 

Oil 

-0,0060 0,0922 -0,2221 0,2154 -0,0609 -0,0011 0,0428 

Stoxx 

600 

Europe 

-0,0019 0,0358 -0,0805 0,0727 -0,0302 -0,0020 0,0253 

 

 

The last data sample used for estimating 𝛽𝑜𝑖𝑙 was the financial firms. In total 120 financial 

firms in 12 countries were examined, with 10 firms from each country. The average return for 

all firms in a country would represent the return of the whole financial industry in respective 

country.  

 

The definition of financial firms used in the present study included real estate firms, banks, 

investment holding companies and collective investment firms. This coincided with previous 

research in oil price literature (Arouri 2011, Degiannakis, Filis & Floros, 2013) and was also 

the definition given in the Eikon- database. Some research in the previous literature have 

used these separately (Scholtens & Yurtsever 2012, Nandha & Faff 2008) but in their studies 

they were utilizing a sample of over 30 industries respectively. As this study’s ambition was 

to focus on one industry in particular and as it was of common usage, it was legitimized to 

make this grouping. The 10 biggest financial firms in terms of revenue in each country was 

sampled from the respective countries. Here market history came into play, as not all of, but 

great majority of the 10 financial firms with highest revenue in respective country had the 

sufficient data for the investigated time period between March 2014 and December 2018. 

When data was not sufficient for a firm, the next firm in the list sorted by highest revenue in 

the respective country was chosen if it had full data and then use instead of the firm with 

insufficient data. There was never of need to move down more than five steps in total to 

obtain approximately five years of data from 10 financial firms in each country. In total 120 

financial firms in 12 countries were examined, with 10 firms from each country. The stock 

returns of these firms did in turn acts as representatives for the Financial industry return of 

each respective country, during the time span from March 2014 to December 2018 on a 

monthly basis.  
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3.2.2. Data samples used to estimate the explanatory power of ROPD on 𝛽𝑜𝑖𝑙 

Both the data of the energy supply of a country supplied through oil and the total energy 

supply of a country was obtained using statistical diagrams from the International Energy 

Agency IEA (IEA 2018b). Since the data points were not accessible through any 

downloadable file, all data points were extracted through ocular inspection and compiled in a 

spreadsheet. Since the data was extracted manually, it was the most time-consuming data 

extraction was the most time consuming during the course of the study. This resulted in 21 

countries being investigated, where 12 of these were used with the regression model. 

 

3.3. Regression models used in the study 

3.3.1 Using MLR to estimate the overall 𝛽𝑜𝑖𝑙 for each country 

The oil sensitivity of the financial firms, 𝛽𝑜𝑖𝑙, for each country was calculated using a 

multiple linear regression (MLR). The data used in the MLR was the stock returns of the 120 

financial firms chosen for the study, the Brent Crude oil price data and the Stoxx 600 Europe 

data. The time span investigated was from March 2014 to December 2018 and consisted of a 

total of 56 months. The MLR was executed using MATLAB, a programming tool capable of 

utilizing mathematical models. 

 

First, a value to represent the return from the whole Financial industry in a country was 

estimated. This was done using equation 8.  

 

𝑅𝑖𝑡 = (∑ 𝑟𝑖𝑗𝑡
𝑛
𝑗=1 )/𝑛          (8) 

      

Where 𝑅𝑖𝑡was the estimated Financial industry returns of country 𝑖 at month 𝑡, 𝑛 the total 

number of investigated firms in country which in this study always was 10 and 𝑟𝑖𝑗𝑡the return 

for firm 𝑗 in country 𝑖 during month 𝑡. In a context easier to grasp, the Financial industry 

return of each country was estimated by taking the average return for all investigated firms in 

a country for one month. This procedure was repeated for every month for each country, 

which resulted in a data set of monthly financial returns for each country. This variable was 

set as the dependant variable in the MLR. The data of Brent Crude Oil price and Stoxx 600 

Europe was set as the independent variables in the MLR model, thus creating equation 9. 
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𝑅𝑖𝑡  =  𝛼 + 𝛽𝑚,𝑖 ×  𝑅𝑚,𝑡  + 𝛽𝑜𝑖𝑙,𝑖 × 𝑅𝑜𝑖𝑙,𝑡 +  𝜀𝑖𝑡       (9) 

 

𝑅𝑖𝑡 were the Financial industry return in country 𝑖 for month 𝑡.  𝛼 a constant.  𝛽𝑚,𝑖 the 

regression parameter for the monthly market index return 𝑅𝑚,𝑡,  𝑅𝑜𝑖𝑙,𝑡 the return on brent 

Crude oil and  𝜀𝑖𝑡 the residual for country 𝑖 at month 𝑡. Lastly  𝛽𝑜𝑖𝑙,𝑖 was the regression 

parameter for 𝑅𝑜𝑖𝑙,𝑡, and was the in this study also referred to as the oil price sensitivity. The 

reason for the MLR was to estimate 𝛽𝑜𝑖𝑙,𝑖, while also minimizing the sum of 𝜀𝑖𝑡
2  for each 

country  𝑖. The minimizing condition is presented in equation 10. 

 

min 𝜖𝑖 = ∑ 𝜀𝑖𝑡
2𝑇

𝑡=1                     (10) 

 

Previous research had found a lagging relation between oil prices and stock returns, in which 

oil prices seemed to affect stock prices one to two months after the change in oil price 

(Nandha & Faff 2008, Scholtens & Yurtsever 2012). To account for this in the study, a 

backward shift was made of one month of the oil prices, thus making the Financial industry 

returns for a certain a month dependant on the returns from Brent Crude oil price from the 

previous month. This created the final MLR model, presented in equation 11. 

 

𝑅𝑖𝑡  =  𝛼 + 𝛽𝑚,𝑖 ×  𝑅𝑚,𝑡  + 𝛽𝑜𝑖𝑙,𝑖 × 𝑅𝑜𝑖𝑙,𝑡−1 +  𝜀𝑖𝑡                 (11) 

 

This equation was used to estimate 𝛽𝑜𝑖𝑙for each country. The function in MATLAB that 

executed the MLR was called regress. In addition of executing the MLR, regress also 

calculated some statistical values such as confidence intervals and p-values for every  𝛽𝑜𝑖𝑙,𝑖. 

When both 𝛽𝑜𝑖𝑙and ROPD for each country it was time for the final step in the process, to 

examine the explanatory power of ROPD on 𝛽𝑜𝑖𝑙. In other words, to examine if the 

proportion of energy supplied from oil in a country influences the sensitivity its financial 

firms has towards oil price fluctuations.  

3.3.2 Linear regression of 𝛽𝑜𝑖𝑙 and ROPD 

The final step of the method was to estimate the linear relationship between ROPD and 𝛽𝑜𝑖𝑙. 

This was, similar to the estimation of 𝛽𝑜𝑖𝑙, executed through linear regression. In this case 

there was only one dependant variable 𝛽𝑜𝑖𝑙 and one independent variable ROPD, meaning 
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only a standard ordinary least squared (OLS) was necessary. The OLS model was set up as 

presented in equation 12: 

 

𝛽𝑜𝑖𝑙,𝑖 = 𝛾 + 𝛽𝑅𝑂𝑃𝐷  ×  𝑅𝑂𝑃𝐷𝑖  +  𝑒𝑖                   (12) 

 

Where 𝛽𝑜𝑖𝑙,𝑖 was the  𝛽𝑜𝑖𝑙 for country 𝑖, 𝛾 was a constant, 𝛽𝑅𝑂𝑃𝐷 is the estimated linear 

regression parameter affecting 𝑅𝑂𝑃𝐷𝑖 the relative oil price dependency (ROPD) of country 𝑖 

and  𝑒𝑖 the error term for country 𝑖. The model tried to estimate 𝛽𝑅𝑂𝑃𝐷by minimizing the sum 

of the squared error terms  𝑒𝑖
2, also presented as the total model error 𝐸 in equation 13. 

 

min 𝐸 = ∑ 𝑒𝑖
2𝑞

𝑖=1                     (13) 

 

Where 𝐸 was the total model error, 𝑒𝑖
2 was the squared error term for country 𝑖 from 

Equation 11 and 𝑞the total number of countries investigated in this study. The linear 

regression was performed using MATLAB, similar as when estimating 𝛽𝑜𝑖𝑙.  

 

The linear regression between 𝛽𝑜𝑖𝑙 and ROPD was first executed using all 12 countries 

chosen for the study. The data points were then evaluated by creating a boxplot where any 

data point that exceeded 1,5 interquartile ranges (IQR) from the 25th or 75th percentile was 

considered an outlier. The value of 1,5 IQR was the standard limitation for outliers in 

MATLAB (Mathworks 2019). The boxplot is presented in Appendix A. 

 

Figure 5. Boxplot of 𝛽𝑜𝑖𝑙 to detect eventual outliers 

 

Three outliers were observed in the box plot, more accurately the 𝛽𝑜𝑖𝑙 values for Italy, Poland 

and Austria. These values were removed, and a new linear regression was made with the 

remaining nine countries, as to examine how this affected the results. Lastly, error, p-values 

were calculated for the after the outliers were excluded. 

3.4 Summary of data sample and models used in study 

The method in the study was executed in order to find a linear relationship between oil supply 

and the sensitivity to oil price fluctuations of financial industries. The oil supply was in this 

study operationalized as the relative oil price dependency (ROPD), which was defined as the 
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proportion of energy supplied through oil consumption divided by the total energy supply. 

ROPD was used as the differentiating factor used to choose countries of the study. A few 

additional criteria were also set up during the sorting process of the countries, for example 

that the Financial industry needed to have a sufficient market history to be able to extract the 

data needed. The monthly returns from the 10 highest revenue financial firms of each 

investigated country was chosen to represent the returns from the Financial industry from 

each respective country. The oil sensitivity, defined as 𝛽𝑜𝑖𝑙, for each country was estimated 

by using a multiple linear regression (MLR) model. Independant variables in the MLR model 

was monthly returns on Brent Crude oil and Stoxx 600 Europe.  Finally, the explanatory 

power of ROPD on 𝛽𝑜𝑖𝑙 was tested using an ordinary least squared (OLS) model. The first 

result from the OLS model indicated that there were a few outliers in the data set. These were 

removed and a new OLS was executed in order to observe potential differences. The total 

number of data points used in the study was 7420, where 6720 was data point of monthly 

stock returns of firms. 588 data point used in the country sorting process, and 56 data points 

was returns from Brent crude oil and the market index respectively.  

 

During the course of the study some decisions and assumptions were made in order to focus 

in the issue. However, these decisions could potentially affect the results. The decisions that 

was regarded to have the largest impact on the results was the definition of ROPD and the 

strict criteria for countries. For example, the strict criteria for countries resulted in almost half 

the initial sample of countries being excluded. Also, having ROPD defined as a ratio between 

values resulted in a neglection of size differences between countries in terms of energy 

supply. 
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4. Results 

The results of the study are presented in the following section. First are the results from the 

estimations of 𝛽𝑜𝑖𝑙for each country using the MLR model presented. Secondly, the results 

from the OLS regression between 𝛽𝑜𝑖𝑙 and ROPD, which in turn is the results of this study is 

displayed. Lastly the statistical measurements of the OLS regressions is presented.  

4.1. Oil Price Sensitivities (𝛽𝑜𝑖𝑙) 

In table 4 are 𝛽𝑜𝑖𝑙, p-values and ROPD for respective country presented. A p-value of 0.05 

represents a significance level of 5% and correspondingly goes p-values of 0.10, 0.20 etc. 

There can be noted that the material consists of two observations with a significance level of 

10% and one observation with a significance level of 5% 

 

Table 4. 𝛽𝑜𝑖𝑙 of national financial industries with p-values and ROPD. 

Country ROPD  p-value 

Sweden 0,234 -0,047 0,288 

Poland 0,263 -0,126 0,096 

Finland 0,27 -0,027 0,239 

France 0,281 -0,058 0,336 

Germany 0,323 -0,01 0,202 

United Kingdom 0,342 -0,055 0,143 

Italy 0,349 -0,167 0,179 

Austria 0,357 0,036 0,320 
Switzerland 0,371 -0,031 0,246 
Netherlands 0,381 -0,036 0,056 

Belgium 0,404 -0,051 0,301 

Spain 0,425 -0,056 0,398 
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4.2. Linear regression of ROPD and 𝛽𝑜𝑖𝑙 

Figure 5 makes display of the regression of 𝛽𝑜𝑖𝑙 against ROPD. In Figure 5 a negative linear 

relationship between 𝛽𝑜𝑖𝑙 and ROPD can be observed. Another interesting note regarding the 

data points in Figure 5 is that all values of 𝛽𝑜𝑖𝑙 are negative. Lastly, the statistical 

measurements of the OLS regressions are presented in Table 5. 

 

 

Figure 5. Regression of 𝛽𝑜𝑖𝑙 and ROPD without outliers 

 

Table 5.  Statistical measurements of the OLS regressions 

Observations R-squared Standard 

error 

𝛾 𝛽𝑅𝑂𝑃𝐷 p-value of 𝛽𝑅𝑂𝑃𝐷 

9 0,0252 0,0171 -0,0278 -0,0396 0,6830 
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5. Discussion and analysis 

In this section the results from this study will be analysed and discussed. First, the core 

results of the study, the linear relationship between ROPD and 𝛽𝑜𝑖𝑙, will be analyzed, 

followed by a more in-depth discussion of the estimations of 𝛽𝑜𝑖𝑙. As can be observed in 

Table 4, the statistical measurements for the study do not in its totality, display significant 

result. Therefore, a discussion is made regarding possible errors that could have had impacts 

on our results. With this in mind, alternatives are presented in how to improve the study and 

to possibly yield more accurate results for further research. 

5.1. Relation between ROPD and 𝛽𝑜𝑖𝑙 

When examining Figure 5 it is possible to observe a negative relationship between ROPD and 

𝛽𝑜𝑖𝑙. In other words, this indicates that a lower ratio of energy supply from oil consumption in 

a country, relative its total energy supply, yields a lower sensitivity for the financial industry 

to oil price fluctuations. This means for example that if the oil price drastically increases, 

financial industries in countries with less relative use of oil suffers less from these changes 

compared to firms operating in countries with a higher ROPD.  

However, the p-value for 𝛽𝑅𝑂𝑃𝐷, which is the linear relation between ROPD and 𝛽𝑜𝑖𝑙, is fairly 

high. The results are not statistically significant for neither a significance level of 0,05 or 0,1, 

which means it is not possible to draw any general conclusion that ROPD can explain 

changes in 𝛽𝑜𝑖𝑙. In addition, the R-squred value in Table 5 is very low. This indicates that 

even if 𝛽𝑅𝑂𝑃𝐷would be statistically significant, the fit of the linear regressions is low which 

means that there possibly is no connection between ROPD and 𝛽𝑜𝑖𝑙. Therefore, these 

findings are not able to validate the statement by Chai et al. (2018) that the oil sensitivity of 

industries decreases as the amount of clean energy increases and replaces oil. 
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5.2. Beta oil of financial industries.  

To test the relation between the oil price sensitivity 𝛽𝑜𝑖𝑙 of financial industries and ROPD, an 

estimation of 𝛽𝑜𝑖𝑙 first had to be made. In this study this was executed using MLR.  However, 

a minority of the values for 𝛽𝑜𝑖𝑙 observed in this study showed any statistical significance for 

having an impact on the returns of financial industries. The p-value of the estimations of 𝛽𝑜𝑖𝑙 

for each country in Table 5 shows that only Poland have a value of 𝛽𝑜𝑖𝑙with statistical 

significance. However, the value for 𝛽𝑜𝑖𝑙of Poland was observed to be an outlier as it was one 

of the values that were showcased an abnormally high negative sensitivity to oil price 

fluctuations. This could perhaps be because of Poland high energy supply from coal, which 

amounts to 50%. Also, the Financial industry of Netherlands shows significant results on a 

10% level. Since the p-values of nearly all estimated values for 𝛽𝑜𝑖𝑙 are higher than 0,05 does 

not make it possible to reject the fact that there might not be any effect from the price of oil 

on the stock returns of financial firms. 

 

5.3. Possible errors and improvements. 

There are factors other than the uncertainty of the estimated values of 𝛽𝑜𝑖𝑙 that can have 

influenced the results. In this section these factors are presented discussed in short sections. 

Each section does also include possible improvements for how these factors could be better 

accounted for.  

 

The time period chosen for the study could have been a poor choice if the input data, Brent 

Crude Oil and Stoxx 600 Europe, was constant during major parts of the time span. However, 

as observed in Figure 2 and Figure 3, this was not the case. Both sets of input data had a large 

variance during the time span, making it suitable for the study.  

 

If there are no major issues with the time span of the study, perhaps some errors can be 

explained by the models chosen for the study. MLR and OLS are simple model used for 

linear regressions, yet as mentioned earlier MRL had proven to provide values of 𝛽𝑜𝑖𝑙 that 

were statistically significant. In this case the models were not able to find values of 𝛽𝑜𝑖𝑙with 

strong statistical significance, and one reason for this might be that they were too simple to 
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solve the regression. Alternatives to improve the model further could be to identify additional 

known variables which affect the return of financial firms and implement them into the MLR. 

Also, a more complex regression model could be used, for example a vector autoregressive 

model (VAR) which accounts for previous data points in the system. Using an OLS model to 

examine the linear relation between ROPD and 𝛽𝑜𝑖𝑙can be regarded as an adequate model for 

this purpose as all data points of 𝛽𝑜𝑖𝑙can be regarded as independent of each other.  

 

Another factor that possibly have affected the results are the small sample size of countries 

used in this study. Perhaps could a few of the criteria be removed or altered in order to 

include more countries, and by doing so increasing the available number of data points used 

in determining 𝛽𝑅𝑂𝑃𝐷. As the study wished to establish a new model of investigation, there 

was taken great precaution through setting-up strict criteria, for further researchers there is 

then of possibility to be flexible with the model. 

 

Lastly, the Financial industry was examined in this study as previous studies had shown a 

strong relation between Financial industry returns and oil prices. These studies did also find 

similar results in other sectors, such as the Transport sector or Healthcare, yet these were not 

as affected as much as the Financial industry. However, it could be of interest to examine if 

other types of industries could provide a better explanation of the relation between 𝛽𝑜𝑖𝑙 and 

ROPD. It can also be of interest to change the definition of ROPD to also include indirect 

relations between energy sources, for the effects oil prices has on the price of coal.  Also, the 

definition of ROPD could be modified to also account for the quantities of oil supplied to a 

country rather than just the relative value to the total energy supply. Likewise, one could 

attempt to sort national industries by the quantity of net-import of oil and observe the results. 

 

The model has shown to have some errors and were not able to provide results that certainly 

can assure that there is a relation between the oil price sensitivity of the Financial industry 

and the proportion of oil supply (ROPD) of a country. Therefore, this study cannot confirm 

the statement by Chai et al. (2018) that a clean energy transition leads to a decrease in oil 

price sensitivity of sector returns. Further research is needed in order to justify the trends 

observed in this study.  
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6. Conclusion  

Previous literature has concluded that oil price fluctuations have extensive macroeconomic 

effects, making oil a commodity of high interest for politicians, business owners and 

investors. Further there has been found that oil price effects differentiate from one industry to 

another. Net-oil importing can be brought negative effects from increases in oil price as well 

as industries utilizing oil products as an input in their daily operations. It also has been made 

inclinations that the level of oil dependence on a national level, can come to bring 

consequences for the respective firms operating in the respective country in question. 

 

In this study the spectrum was broadened and there was attempted to find an explanatory 

factor for international levels of stock market fluctuations from oil price changes. It was 

investigated if national ROPD could be an explanatory factor for the oil price sensitivity in 

industries. There was made use of one of the most oil price sensitive industries found in the 

literature, the Financial industry, to collect a large sample for our investigation. 

 

There is found a negative relationship between the oil price sensitivity of financial firms and 

the ROPD but however with a minority of statistically significant results. For further 

researchers there is of importance to establish statistical significance regarding these 

variables, if there is believed to be surged a relationship of this sort. Our research procedure 

and model can then in turn perhaps provide foothold for knowledge of studies of oil price 

effects to be built upon. 
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6.1 Proposition for further research 

Further studies in the area is to attempt different resource groupings, for example as coal is 

generally known to be oil price dependant this can be a resource of particular interest. To 

generalise the results to all industries to be able to validify ROPD, further research could 

expand the number of industries in use and perhaps include the other industries finding its 

threshold in the literature, such as Healthcare and Transport. One can also take into account 

the size of the net imports of countries instead of ratios such as the ROPD constructed in the 

study. Making an investigation of firms in countries encompassing a certain threshold of GNI 

or BNP, as a measurement of size can also be a digression that can provide better results, as 

country size or level of development may play a big factor in effect of macroeconomic 

pulsations from energy industry to stock returns. Also, studies encompassing larger firm 

material among a larger sample of countries can be of interest. Through the results of this 

there can be made incentives for financial firms to act for sustainable development, as when 

the findings come to be significant. Our results can be used to build profitable investment 

strategies, traders who are interested in investing in oil-sensitive stocks in Europe may, when 

oil prices are expected to remain high, select stocks from countries, such as Sweden, with a 

low negative sensitivity to oil prices. As our results don’t provide clear conclusions regarding 

the effect of ROPD, one must also contemplate if perhaps the previous effects of oil prices on 

firm returns and returns on financial firms in specific is not of such a significance that was 

previously perceived. 
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Appendix A- Code used for doing the MLR and OLS 

 

clear all 
close all 
load('InData3.mat') %Imports necessary data for the study. 

  
Firms=flipud(Firms); 
EMI600=flipud(EMI600); 
Brent=flipud(Brent); 

    
%Adds one lag 
Firms(1,:)=[]; 

  
N_firms=10; %Number of firms for each country. 
N_country=15; %Number of countries. 
[DP,Tot_firms]=size(Firms); 
X=[EMI600(1:DP) Brent(1:DP)]; 

  

  
for j=1:N_country 
    Y(:,j)= mean(Firms(:,(j-1)*N_firms+1:j*N_firms),2); %Calculate the mean 

return for each country. 
end 

  
FI=1; 
if FI==1 
    Filter=sort([2 8 9 10 5 15 ],'descend'); 
end 

  
%% Mulitvariate Reg-analysis 

  
%Additional code if one wants to make a multivariate regression rather than 
%a VAR-model. 

  
X_MRA=[ones(length(X),1), X]; %Adds an intersect to the X-values ,already 

included in the VAR. 
%Loop that calculates Beta for undependant variables, confidence-intervals 
%for the betas, residuals and some additional statistical measurements, for 
%each country.  
for k=1:N_country 
    [Beta_MRA(:,k), conint , res(:,k), ~, statist(k,:)] 

=regress(Y(1:length(X_MRA),k),X_MRA);   
    MRA_conint(k,:)=[conint(3,1), conint(3,2)]; 
% [MRA(:,k), MRA_conint(k,:), res(:,k), ~, statist(k,:)] 

=regress(Y(:,k),X_MRA); 
end 

  
%Extracts all Betas connected to the returns of oil price. 
MRA_oil=Beta_MRA(3,:)'; 

  
%Creates a linear regression similar to in the code for VAR- 
MRA=sortrows([ROPD_o', MRA_oil]); %Sort the rows based on ROPD (lowest to 

highest) 
NewOrder=[sortrows([ROPD_o',Order', statist(:,3), 

MRA_oil]),(1:length(Order))']; 
% % Filter 
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if FI==1 
    for Filt=Filter; 
    MRA(Filt,:)=[]; 
    end 
end 
Consta=ones(length(MRA),1); 
LinRegX=linspace(0,1,100); 
LinReg_MRA=[Consta MRA(:,1)]\MRA(:,2); %Calculates the regression 

parameters between ROPD and Beta for oil price.  
LinReg_MRA_Y=LinRegX*LinReg_MRA(2)+LinReg_MRA(1); %set up corresponding 

values based on the LinRegX-vector (line 36) and  
figure(1) 

  
plot(MRA(:,1)*100,MRA(:,2),'ok', LinRegX*100,LinReg_MRA_Y,'--k') 
% title( 'Multivariate  Linear regression') 
xlabel('ROPD [%]', 'FontSize', 18) 
ylabel('\beta_{Oil} [-]', 'FontSize', 18) 
legend('Plotted Values', 'Linear Regression') 
axis([0 100 -0.07 0.07]) 
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Appendix B- Boxplot for identifying outliers 

 

 

Figure 1A. Boxplot of 𝛽𝑜𝑖𝑙 to detect eventual outliers. 

 


