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Supervisor H̊akan Jankensg̊ard
Examiner Reda Moursli
Keywords Risk Management, Natural Resources,

Fisheries Management, Functional Currency,
Purchasing Power Parity

Purpose
The purpose of this thesis has been to examine if currency substitution by Icelandic
fisheries firms reduced it’s earnings volatility and determine if the Icelandic króna
negatively affects the industries earnings. Capital structure, currency exchange risk,
functional currency and exchange rate-pass through are among concepts used in this
thesis.

Methodology
We have been working with a quantitative method and collected data from the
largest fishing companies in Iceland representing 85.17% of the market. We have
used panel data and compiled our results in STATA. We have fourteen variables and
three models which aim to give answers to our three hypotheses.

Theoretical perspectives
We have made a literature review including different aspects that we analyse our
results with. Those aspects are fisheries management, risk management, foreign
exchange risk, price hedging, commodity price hedging and functional currency. To-
gether with the literature review we have worked with established financial theories.
Those are Modigliani-Miller theorem, Pecking Order Theory, Trade Off Theory,
Enterprise Risk Management (ERM), Exchange Rate Pass-Through (ERPT) and
Purchasing Power Parity (PPP).

Empirical foundation
The empirical foundation consists of data collected from the 20 largest fishing com-
panies on Iceland. These companies together represent 85.17% of the market. Three
different hypotheses have been stated with associated equations. We were able to
accept one out of these three hypotheses on the 5% significance level.

Conclusions
The general conclusion is that the choice of functional currency does not affect
EBITDA in a statistically significant way. The use of Icelandic króna (ISK) does
not lower EBITDA in a statistically significant way. The change of functional cur-
rency has not proven to reduce volatility in EBITDA.
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Lund 14th August 2022

2



Contents

1 Introduction 6
1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.2 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.3 Research questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.4 Research purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.5 Aim and Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2 Introduction to Fisheries Management in Iceland 10
2.1 Fisheries Management in Iceland . . . . . . . . . . . . . . . . . . . . 10

3 Literature Review 12
3.1 Risk Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3.2 Risk Management in Fisheries . . . . . . . . . . . . . . . . . . . . . . 13
3.3 Foreign exchange risk . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
3.4 Price Hedging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3.5 Commodity Price Hedging . . . . . . . . . . . . . . . . . . . . . . . . 15
3.6 Functional Currency . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

4 Financial Theories 17
4.1 Modigliani-Miller Theorem . . . . . . . . . . . . . . . . . . . . . . . . 17
4.2 Pecking Order Theory . . . . . . . . . . . . . . . . . . . . . . . . . . 18
4.3 Trade off Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
4.4 Enterprise Risk Management (ERM) . . . . . . . . . . . . . . . . . . 19
4.5 Exchange Rate Pass-Through (ERPT) and Purchasing Power Parity

(PPP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

5 Hypothesis Development 22
5.1 Hypothesis development . . . . . . . . . . . . . . . . . . . . . . . . . 22

6 Method 23
6.1 The Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
6.2 Sample selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
6.3 Variable description . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
6.4 Empirical design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
6.5 Validity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
6.6 Reliability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

3



7 Data Collection 28
7.1 Data Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
7.2 Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

8 Results 33
8.1 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

8.1.1 Diagnostic tests . . . . . . . . . . . . . . . . . . . . . . . . . . 33
8.2 Main Regression Results . . . . . . . . . . . . . . . . . . . . . . . . . 34
8.3 Robustness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
8.4 Hypothesis Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

9 Discussion 38
9.1 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
9.2 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

10 Conclusion 41
10.1 General Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
10.2 Contributions and Implications . . . . . . . . . . . . . . . . . . . . . 41
10.3 Further Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

References 42

A Tables 49

4



List of Tables

7.1 Distribution of total catch . . . . . . . . . . . . . . . . . . . . . . . . 28
7.2 Descriptive statistics of annual reports gathered . . . . . . . . . . . . 30
7.3 Percentage distribution of functional currency . . . . . . . . . . . . . 30
7.4 Descriptve statistics of variables . . . . . . . . . . . . . . . . . . . . . 31
7.5 Correlation matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

8.1 Main regression results for models (1) and (2) . . . . . . . . . . . . . 35
8.2 Main regression results for model (3) . . . . . . . . . . . . . . . . . . 35

A.1 Regression of models (1) and (2) . . . . . . . . . . . . . . . . . . . . . 49
A.2 Regression of model (3) . . . . . . . . . . . . . . . . . . . . . . . . . . 49
A.3 Fixed effects and random effects for models (1) and (2) . . . . . . . . 50
A.4 Fixed effects and random effects for model (3) . . . . . . . . . . . . . 50
A.5 Hausmann test for model (1) . . . . . . . . . . . . . . . . . . . . . . . 51
A.6 Hausmann test for model (2) . . . . . . . . . . . . . . . . . . . . . . . 51
A.7 Hausmann test for model (3) . . . . . . . . . . . . . . . . . . . . . . . 52
A.8 White’s test and Breusch-Pagan’s test for heteroskedasticity for model

(1) using conventional OLS regression . . . . . . . . . . . . . . . . . . 53
A.9 White’s test for heteroskedasticity for model (1) using robust stan-

dard errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
A.10 White’s test and Breusch-Pagan’s test for heteroskedasticity for model

(2) using conventional OLS regression . . . . . . . . . . . . . . . . . . 54
A.11 White’s test for heteroskedasticity for model (2) using robust stan-

dard errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
A.12 White’s test and Breusch-Pagan’s test for heteroskedasticity for model

(3) using conventional OLS regression . . . . . . . . . . . . . . . . . . 54
A.13 White’s test for heteroskedasticity for model (3) using robust stan-

dard errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
A.14 VIF-check for model (1) . . . . . . . . . . . . . . . . . . . . . . . . . 55
A.15 VIF-check for model (2) . . . . . . . . . . . . . . . . . . . . . . . . . 55
A.16 VIF-check for model (3) . . . . . . . . . . . . . . . . . . . . . . . . . 56
A.17 Robustness test: Added exchange rates . . . . . . . . . . . . . . . . . 57
A.18 Amended Pearson’s correlation matrix, including EBITDA reported

in ISK, EUR and USD . . . . . . . . . . . . . . . . . . . . . . . . . . 58

5



1

Introduction

In the first chapter we will give a brief introduction to our topic with some basic
background facts. We will further present our research questions together with the
purpose of this thesis. We will also present the aim and scope of the thesis.

1.1 Introduction

In this paper we will examine the currency substitution of the Icelandic fisheries in-
dustry and whether the substitution is an appropriate mean in managing the many
risks present in marine wild capture industries. We will start with a background
proceed then to cover the fisheries management system in Iceland. We also cover
previous literature in risk management, currency price, price hedging, functional
currencies, enterprise risk management, purchasing power parity and exchange rate
pass-through as well as reviewing other known theories. We use the literature review
and our data to create models that we regress using ordinary least squares method
with standard errors clustered by firm. Our results are that we find some statistical
evidence for earnings to be negatively affected by the Icelandic króna, however not
with good statistical confidence. We are unable to find evidence that firms who
changed their functional currency from the Icelandic króna garner less volatility in
their earnings, indicating that currency substitution, as a method in risk manage-
ment is not appropriate. We believe this paper and it’s result contribute not only
to fisheries firms in Iceland still using the Icelandic króna but it also contributes to
exporting industries in other countries using a small currency with high fluctuations.

1.2 Background

Iceland is a small but resource-rich country, most notably its vast fishing grounds
and abundant renewable energy sources, and recently, its wilderness (Hilmarsson,
2017; Sæthorsdottir Saarinen, 2016). Further, according to the World Bank, Iceland
has an economy that is very income-based but still one of the smallest economies
within OECD. The characteristics of the Icelandic economy connote that the coun-
try is heavily dependent on trade with foreign countries. Trade with the European
Union is crucial (Hilmarsson, 2017; Sæthórsdóttir and Saarinen, 2016).
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The fishing industry was one of the most contributing factors to the strong economic
growth in Iceland in the 20th Century. During the century, exports constituted 35%
of the Icelandic GDP on average and mostly from fish. The share of fish products in
total exports has fallen in recent years due to the emergence of tourism as Iceland’s
third economic pillar, along with fisheries and aluminum smelting. The industry
still remains one of Iceland’s most important, constituting 26.7% of total exports in
2020 (Radarinn, 2021).

Iceland is the 17th largest fishing nation considering ocean live capture, even though
it is 177th in population. Moreover, the nation exports roughly 98% of its produc-
tion of fish. Even though the supply of fish is high around the world which makes
imports of Icelandic fish less important for other economies than the exports are
for Iceland. Iceland is a small player for the rest of the world which makes them
vulnerable and forces them to adapt terms that are set by others. Iceland has to
make their hand fit into the glove regardless of if it is a good fit or not (Radarinn,
2021; Food and Agriculture Organization of the United Nations , 2022; Central In-
telligence Agency, 2022).

It is estimated that around 10% of the Icelandic labor force works within the fish-
ing industry. There is also qualitative evidence for the major impact on Iceland’s
economy from the fishing industries. Almost all villages along the coast were estab-
lished for fishing purposes and still today, the industry is a major employer outside
the capital with 18 of the 20 largest fishing companies situated outside Reykjavik
(Agnarson and Arnason, 2008).

These matters of facts stated above once again emphasize the importance of the
fishing industry not only for the development of the Icelandic economy, but also the
influence the industry has had on the entire Icelandic society.

Iceland uses the Icelandic Króna (ISK), the smallest currency in the world backed
by the Central Bank of Iceland and its inflation target. As Andersson and Jonung
(2018) note prior to inflation targeting, Iceland has tried various monetary policy
approaches, all of which failed resulting in 16.4 percent inflation on average per year
between 1935 and 2001. The Icelandic economy is open but the domestic financial
markets are limited which makes the economy exposed and sensitive to shocks from
abroad. The characteristics of the Icelandic economy makes the exchange rate an
important factor. Economic welfare can change considerably due to changes in the
exchange rate (Andersson and Jonung, 2019; Magnússon, 2001).

As of end of year 2006 there were 167 firms that reported it’s accounts using an-
other currency than the Icelandic króna. It was possible to use another functional
currency due to a law from 2002 and under strict restrictions. Restrictions were
tested in 2007 when Kauping, Iceland’s largest firm, applied for a permit to use the
Euro instead of the ISK which the tax office allowed but starting in 2009, not 2008
as Kaupthing wished for. Following the 2008 financial collapse the restrictions were
relaxed and as of 2016, 232 Icelandic firms use another functional currency than the
Icelandic króna, providing 12.25% of collected corporated taxes in 2016 (Visir, 2007;
Kaupthing, 2007; Pétursson, 2018).
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In addition, from Frjals Verslun’s 2021 list of 300 largest firms in Iceland, by
turnover, five of the top ten firms do not use the Icelandic króna. Furthermore,
Creditinfo’s list of Strongest in Iceland, seven of the top ten firms use another func-
tional currency than the Icelandic króna (Frjals Verslun, 2021; Creditinfo, 2021).

More and more evidence points out that countries with a stable currency, with-
out heavy fluctuations, enjoy lower interest rates and therefore also lower required
rates of return. By extension, this attracts more foreign investors. Recent exchange-
rate studies have shown that policies for exchange-rate stabilization and spillovers
from cross-border shocks are important for the allocation of capital (Hassan and
Zhang, 2020).

Previously, there has also been evidence for domestic economic factors being affected
by the commodity export prices in other small resource-rich OECD economies. Re-
sults like these are important for policy making, commodity hedgers and currency
traders (Chen and Rogoff, 2003).

These factors together have made us interested in researching the fishing industry
in Iceland with a special focus on the currency and possible currency substitutions.
We believe that it is interesting to investigate how different companies treat risk
factors that derive from the special characteristics of the domestic economy being
heavily influenced by one single commodity which also has the characteristics of
being common property.

1.3 Research questions

As mentioned above, our research field covers some different aspects. Our target
is to give an elaborated view on currency substitution in the fishing industry in
Iceland, and therefore our research questions are:

Is currency substitution an effective risk management tool?

Does the Icelandic króna negatively affect the Icelandic fishing industry?

1.4 Research purpose

Iceland, as a small country with its own national currency and a heavy load of ex-
ports thanks to its resource-rich environment, requires effective risk management
from companies that want to defend themselves against uncertainty.

This thesis aims to give an elaborated insight into if currency substitution by the
Icelandic fishing industry is an effective tool in mangaing risk. At the time of this
thesis, 14 of the largest 20 fishing companies in Iceland use another functional cur-
rency than the Icelandic króna, a move originally described as a way to improve the
firms’ financial statements following the 2008 financial crisis (Adalsteinsson, 2010).
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The problem comes with different aspects that affect the process. Currency exchange
risk, purcahsing power parity, capital structure, risk management and exchange rate
pass through are concepts that we will use to answer our research question together
with relevant existing financial theories.

1.5 Aim and Scope

As mentioned above, our aim with the thesis is to give an elaborated view of risk
management and currency substitution in fishing companies in Iceland. Iceland as
a resource-rich emerging nation will give us an example of how currency substitu-
tion works in a country with unique characteristics as a risk management tool. We
hope to provide a framework for establishing profitable companies in a resource-rich
emerging nation amidst currency fluctuations.

We will implement a quantitative study with data from the 20 biggest fishing com-
panies in Iceland.
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2

Introduction to Fisheries
Management in Iceland

2.1 Fisheries Management in Iceland

To analyze management in the fishing industry in Iceland there are a few concepts
that need to be noticed before. For example, the fishing industry has since 1990
been regulated through policy with a system named Individual Transferable Quotas
(ITQs) which are supposed to make it impossible to deplete the fish stock. Control-
ling the fish stock is problematic from a sustainable perspective since it is common
property. The ITQ system gives fishers an individual quota, which is permanent
and also can be leased or sold. This gives fishers in Iceland the incentive to take a
long-term perspective on their activities (OECD, 2017).

OECD (2020) has also noted that Iceland is the only OECD country where gov-
ernment funded services for the fishery industry were consistently offset by revenue
from the industry, coinciding with Deloitte’s (2021) reports of the industry’s margin
improvement following the ITQ system’s implementation (Deloitte, 2021; OECD,
2020).

There are several papers that describe the development of the ITQ- system. Arna-
son (1996) explained that the ITQ, or Individual Quota (IQ) system as it previously
were called first, was implemented only on herring fishing in 1975 and was trans-
formed to ITQ in 1979. The capelin industry followed with IQ 1980 and ITQ 1986.
Demersal fishing had ITQ from 1984, and from 1990 all fisheries included in the Ice-
landic Exclusive Economic Zone (EEZ) operate within the ITQ system even though
a few exceptions exist (Arnason, 1996).

In another paper, Arnason states that fisheries suffer from a problem of economic
inefficiency which are referred to as the fisheries problem. Inappropriate institutions
controlling the fishing industry are the root to this problem. Fisheries management
aims to replace these institutions with appropriate ones. Which institution is most
appropriate depends on which interest you have. An economist would argue that
there is only one interest, to maximize the present value of the fish stock (Arnason,
2009).
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Arnason has together with Hannesson and Schrank studied the phenomena further
by discussing the common property problem from a management cost perspective.
Management costs are defined as the costs of overcoming the common property-
problem. The management’s view on the business is the common property view
while governments therefore have an unavoidable role as provider. Who is paying
for the recovering costs are important. This, though, can be regulated through op-
timal taxation effects (Arnason et al., 2000).

It was found that Iceland has considerably lower management costs for fisheries, cal-
culated as a percentage of the gross value of captured fish. In Iceland, management
costs were around 3% while Norway had approximately 10% and Newfoundland up
to between 15 and 25 percent (Arnason et al., 2000).

Another notable point of fisheries management in Iceland is wages. According to
collective agreements, fishers are paid in portions of the catch they acquire while
fishing (Samtaka fyrirtækja ı́ sjávarútvegi (SFS), 2017).
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3

Literature Review

Our theoretical background will consist of two chapters. In this chapter we present
previously made research within the different aspects that we will use to elaborate
and explain our empirical results.

3.1 Risk Management

Risk management in general, is a wide concept that generally contains the process
of identifying and minimizing threats against your company. These threats can be
to both the balance sheet, but also earnings. Threats can appear and affect both
capital, costs and earnings. Paul Hopkin (2018) has divided risk management into
four different parts. There are hazard risks, opportunity risk, control risk and com-
pliance. Respectively, threats in these categories can be events that are threats
to the goals of the company, threats against the firm’s aim, threats against target
achievements and compliance of the firm’s mandatory obligations (Hopkin, 2018).

Handling of these first three categories of threats are mandatory for a successful
risk management. They have to be monitored, controlled and evaluated. Further,
risk management has to take place in the light of the company to be successful. The
process for handling risk can be referred to as risk architecture and should contain
architecture, strategy and protocols (Hopkin, 2018).

Risk management in emerging markets differs from developed ones. Emerging mar-
kets, which in general are a riskier place than developed ones, are more about making
decisions with control rather than avoiding risks. It is a bigger issue for investors
to put money in real assets rather than taking financial risks, in emerging markets.
An aspect that shouldn’t be underestimated is the factor of the cultural difference
that can appear between an emerging market and a developed one. Risks that are
common in an emerging market are currency risks, commodity price risks and in-
terest rate risks (Olsson, 2002).

Exchange rate volatility has increased since the introduction of floating exchange
rates, and the bigger the non-dollar debt a country has, the bigger the exchange
rate risk. The root to commodity price risk are shifts in supply and demand. If a
country is dependent on their commodities it makes them more sensitive to price
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changes (Claessens, 1993).

Use of financial instruments is not uncommon in emerging nations, but it could
harm the market. They can be insufficient for benchmark establishment which is
important for transaction valuation. Without adequate benchmarks, estimations
using benchmarks bear the risk of being bad. That can lead to, for example, a
misestimation of future loss (Ramos et al., 2000).

3.2 Risk Management in Fisheries

Managers throughout the world, operating in fisheries, both aquaculture as well as
wild capture face numerous risks. They not only face price and cost fluctuations as
in other industries but they also face fluctuations in catch, risk of losing the right of
use, and also substansive eco- and biological risks, involving stock depletion, degra-
dation of habitat, pollution and climate change to name a few. Risks well known to
Icelandic fishermen having to adapt to the collapse of the capelin stock in 2018 and
the emerge of mackerel in the Icelandic EEZ in the early 21st century (Francis and
Shotton, 1997; Marine Freshwater Research Institute, 2022; Marine Stewardship
Council, 2022).

Sethi (2010) and Daramola (1989) have written about risk management in fish-
ing industries and ways to manage the various risk facing the industry. Both agree
that diversification, insurance and forward contracts and futures are effective mea-
sures in managing risks. Daramola specifically notes flexibility, how easy it is for
the firm to adapt to changes and liquidity, in order to take advantage of changes as
well as providing a financial buffer (Daramola, 1989; Sethi, 2010).

While Sethi mentions vertical and horizontal integration and a financial buffer to
retain risk. Using vertical integration in order to reduce exposure to market risk
by internalizing the value chain, by investing in own processing facilities and es-
tablishing own sales office. Horizontal integration in the fishing industry includes
cooperation of firms at a similar stage of production, for example sales and mar-
keting cooperative, like the Icelandic Freezing Plants Corporation and The Union
of Icelandic Fish Producers used to be. For a risk that is not avoided, transferred
or controlled it is then retained according to Sethi (2010). For retained risks there
are two options, prepare to bear a possible loss, building a buffer to absorb the loss,
or do nothing (Icelandic, 2022; Iceland Seafood, 2022; Gudmundur Kristjansson ,
2012; Sethi, 2010).

3.3 Foreign exchange risk

When studying foreign exchange risk, there are several important concepts to keep
track of. There are both visible and invisible threats against companies, but firms
tend to only act against the visible ones. A risk that is less obvious can many times
harm a company more since it is hard to manage. An example of a risk like that is
the risk that derives from a mismatch between revenues in one currency, and invest-
ments and expenses in another currency (Goedhart et al., 2015; Hommel, 2003).
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Big transactions with developing countries can be treated with hedging instruments
such as currency swaps, options, or futures. Though, every currency risk cannot be
treated with those instruments. A purpose of the use of real options is to create op-
erational flexibility. This gives the possibility for operational hedging which can be
helpful as a complement to other financial hedges to minimize variance. Operational
flexibility can also be used as a value driver for the firm, which can be utilized by
the firm regardless of its effect on risk management (Goedhart et al., 2015; Hommel,
2003).

A lesson that is really important to learn is the fact that all currency risk can not be
managed. Therefore it is important to make a rational choice about which specific
currency risks you should try to treat. Factors that affect this decision-making can
be either behavior from competitors or macroeconomic trends that differs between
countries (Goedhart et al., 2015).

Further, currency risk can be divided into different types of risks. There is portfolio
risk, transaction risk and structural risk. They affect cash flows in different ways
and therefore have to be treated in different ways. A company operating with dif-
ferent currencies bears portfolio risk. If prices are set in a foregin currency without
taking changes in the exchange rate into account, the earnings will fluctuate along-
side the local currency. This kind of risk rarely causes financial distress since it can
be treated using futures (Goedhart et al., 2015).

Structural risk occurs when a company’s respective in- and outflows of cash re-
act differently due to currency fluctuations. If you have expenses in one currency
and income in another, you are exposed to both portfolio and currency risk. This
leads to changes in your net cash flow. Structural risk can lead to financial distress
by turning positive cash flows negative. Inflation could save this phenomenon but
it can take a long time. Due to the cash flow mismatch, structural risks are the
hardest currency risk to manage. This problem can not be treated with financial
instruments either if the duration or exposure are too heavy. The method to face
this problem is to mitigate the mismatch as much as possible. Handling transac-
tion risks is not problematic since the use of financial instruments for a transaction
is clearly defined and often short-term. Programs for hedging are common among
companies (Goedhart et al., 2015).

When deciding which currency risk, the focus should be on the risk that could
lead the company into financial distress. When deciding which risk the focus should
be on and how much currency risk that can be acceptable for the company, it is a
similar process as when deciding about the capital structure. The driving factor in
the decision is, as when deciding how much debt you can allow in the company, how
much currency risk you can allow. That depends on how risk-averse the managers
are. Measurements for that could be how much cash flow is at risk, a maximum
probability for default, or a specific credit rating. For currency risks lacking hedging
alternatives, a benchmark could be to have a capital structure less leveraged than
peers (Goedhart et al., 2015).
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3.4 Price Hedging

One of the most common ways to deal with different market risks is through hedg-
ing. Hedging can be specified as two coincident transactions in markets where the
transactions will end up even. A gain in the first market will be offset by a similar
loss in the other market, and vice versa. The most common way of hedging is when
you buy the same product both on the spot- and the futures market. Though, you
can also hedge for example different commodities against each other. It is important
to understand that the spot- and the futures market are two completely different
markets. Hedging is expected to give full protection against adverse price changes
(Hardy and Lyon, 1923).

The use of futures has been present since the 17th century but up until 1945 most of
the literature mostly described and explained what futures contracts are, and how
they are traded. After World War II you can see an increase in literature and also
that it is more elaborated and comprehensive (Johnson, 1976).

Commodity futures markets are common and for every single one, there is also
a parallel market existing for the trade of the commodity in the present time. With
bigger markets for futures, there is also a bigger impact on the spot market. Param-
eters that are affected are for example production levels, marketing, and storage.
A transaction on a future market is generally characterized by a large amount of a
specific commodity. An important difference between a futures market and the spot
market is that the futures market can be used only as a paper market, without the
need of ever seeing the actual product sold or bought (Johnson, 1976).

3.5 Commodity Price Hedging

Price hedging and commodity price hedging has been researched comprehensively
during the ages. There are companies that are exposed to uncertainty both for
commodity prices and exchange rates. There are differences between the two types
of hedging. The hedging for commodity prices is independent of the exchange rate
hedge but the exchange rate hedge depends on the commodity price hedge and the
forward market of the commodity. This applies if you aim for the optimal currency
hedge. The level of production is independent of its objective function with forward
markets for one or both desired hedges existing. Though, the production function
is affected by the unhedgeable risks of consumption betas (Benninga et al., 1985).

Proof of utility maximizing has been found by a full hedge in both foreign ex-
change and commodity as long as unbiased independent forward markets exist in
both categories. If there is only a forward market existing for the commodity the
optimal rational choice from the firm would be to once again fully hedge against it
and to over hedge if the market has a negative risk premium. With a positive risk
premium, the optimal choice is to under hedge. With a missing forward market for
commodities, you can not estimate the optimal quantity produced in a case with
a full hedge. The optimal produced quantity is reduced due to unhedgeable risks.
A political guarantee programme for exchange rate will increase the export if the
producer has an unbiased commodity forward market available. Though, this means
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that if a commodity forward market is missing the introduction of an exchange rate
guarantee programme will lower exports (Benninga et al., 1985).

Commodity futures can be used as either hedging or speculation. When a future
market for a specific commodity exists it will be preferable for an actor to use it
rather than buying an asset at the spot market, holding it and hoping for the value
to increase, and also instead of with private negotiations, selling the asset short
(Johnson, 1976).

3.6 Functional Currency

The term functional currency is defined in IAS 21, International Accounting Stan-
dards, as “the currency of the primary economic environment in which the entity
operates” while Jankensg̊ard, Alviniussen, and Oxelheim (2020) defined it as “the
currency in which a legal unit measures and reports its financial performance (In-
ternational Financial Reporting Standards, 2022; Oxelheim et al., 2020).

In their book, Jankensg̊ard, Alviniussen, and Oxelheim (2020) use functional cur-
rency as a synonym for home currency, the currency of the country in which the
firm is incorporated. A logical action, however, not applicable everywhere. As
Fernández, Pino, and Vásquez (2020) noted when studying the relevance of firms
using the USD as their functional currency. They concluded Chile had the highest
portion of USD presentation or total assets presented in USD as 64% of GDP while
countries like Canada, Norway, and the United Kingdom also reported a high por-
tion of USD presentation (Oxelheim et al., 2020; Fernández et al., 2020).

In February 2007 regulation 101/2007 on granting permits to keeping accounts and
presenting annual reports in foreign currencies was signed. According to the regu-
lation, firms would need to fulfill one of four criteria and apply for a permit to use
a foreign currency as its functional currency. Among the criteria necessary was if a
firm’s main operations take place abroad in a foreign currency and if a firm’s income
is earned from foreign entities using foreign currencies. The regulation also defines
the functional currency as the currency that weighs proportionally most in the firms’
operations. Although firms could apply to use a foreign functional currency since
2002, the 2007 regulation relaxed the criteria (Árni M. Mathiesen, 2007; Einarsson
and Sturluson, 2008).

Einarsson and Sturluson (2008) wondered about the possibility of firms and the
Icelandic public to unilaterally euroize against the government’s will while noting
that some of the largest firms in Iceland at the time had either officially applied to
use the euro as their functional currency or had already switched from the Icelandic
króna to a foreign currency, either the euro, the British pound or the US dollar. As
a reason for the change, the fluctuations in the exchange rate of the Icelandic króna
were mentioned (Einarsson and Sturluson, 2008).

Einarsson and Sturluson (2008) also pointed out advantages to firms that change
their functional currency to the euro. Most notably that the change would result in
greater stability in earnings and equity. (Einarsson and Sturluson, 2008).
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4

Financial Theories

This is the second part of ou theoretichal background. In this chapter we present the
theoretical frame and highlight well established financial theories that can explain
decision making within companies.

4.1 Modigliani-Miller Theorem

The Modigliani-Miller theorem was founded in 1958 by Franco Modigliani and Mer-
ton H. Miller. The theorem consists of two propositions. The first proposition states
that two identical companies on all aspects will have the same firm value and same
cost of capital. This is valid regardless of how much of the firm is financed with
debt or equity. The second proposition states that a positive relationship is in place
between cost of equity and leverage, as a company assumes more debt its cost of
equity rises in line with the increased risk. The weighted cost of capital however
remains the same (Modigliani and Miller, 1958).

Miller and Modigliani’s theorem is based on the assumptions of a perfect market as
well as individuals and firms can assume debt with the same interest rate and disre-
gard transactions costs and financial distress costs. The theorem also misinterpreted
the effect taxes have on net income given that interest expenses are deducted from
income prior to taxes being calculated, a problem Miller and Modigliani corrected
in their 1963 paper (Modigliani and Miller, 1963).

The Modigliani-Miller theorem was elaborated by Joseph E. Stiglitz in his report
from 2005. Stiglitz describes the cost of capital as the most important part deciding
a firm’s investment level. Since most investments are within companies, the cost of
capital for companies are interesting to decide. Historically this has been a subject
of economic confusion since the return on equity is not equivalent with the return
to bonds. With those assumptions it is important to decide which is the important
cost, and if it does affect the firm’s financing at all (Stiglitz, 2005).

The conclusion of the theorem is that the policy from the management does not
matter. The firm value will remain the same ceteris paribus regardless of how the
firm is financed. A consequence of that was that the cost of capital was not affected
by the cost of capital. Though, three different parts were left out of the theorem. It
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was tax effects, risk for bankruptcy and asymmetric information (Stiglitz, 2005).

When considering the Modigliani-Miller propositions together with the fishing indus-
try in an emerging market such as Iceland it is interesting with the fact of differences
whether a specific company is listed on the stock market or not. If listed, it is easier
for the company to seek equity capital and by that reducing leverage. According
to the propositions, this should not make any difference for the enterprise value
of the company and therefore, it is uninteresting whether the company is listed or
not. Though, this is based on the fact of perfect capital markets, which we know
emerging nations can lack of.

Another interesting matter to take into account when deciding whether to be listed
or private, is connected to the functional currency. We know that emerging mar-
kets are more volatile both politically and financially. The use of EUR or USD as
functional currency could reduce the national interest in the company and therefore
reduce demand for the stock. Therefore, considering which market to be listed at if
you want to list your company could be important.

4.2 Pecking Order Theory

Miller and Modigliani (1963) noted that even though the benefits of the tax shield
indicated that managers should maximize the company’s leverage it wouldn’t neces-
sarily happen. In some cases retained earnings could be a more affordable funding
option than debt. Not to mention that bond covenants and other limitations a firm’s
lenders implement (Modigliani and Miller, 1963).

In Myers and Majluf (1984) paper they introduce the pecking order theory as a
fault of information asymmetry. Managers have superior information about a firm
and when they face a positive net present value project they do not aim for optimal
capital structure and avoid issuing new equity at all costs as it tends to have a nega-
tive price effect. Managers therefore defend the interests of its current shareholders.
Managers rely on retained earnings and low risk debt and will even go as far as
abandoning a profitable investment instead of issuing equity (Myers, 1984; Myers
and Majluf, 1984).

This theory is more in line with unlisted Icelandic fishing companies. Using re-
tained earnings and debt are a better strategy for unlisted firms and due to the
lack of possibilities for new equity capital the capital structure of an unlisted Ice-
landic fishing company could be explained well with the Pecking Order theory. For
smaller companies, that are assumed to be common in an emerging market it is also
preferable a capital structure based lower with low risk- debt, earnings or usual debt
rather than public equity. An argument for that can be that the financial markets
in emerging nations are more volatile than in developed ones.

18



4.3 Trade off Theory

As noted in the previous subchapter Miller and Modigliani did not include bankruptcy
costs in their propositions. Alan Kraus and Robert H. Litzenberger (1973) did so
when they introduced the trade off theory. Their conclusion was that the value of
a firm was equal to the value of an unlevered firm added to the tax shield less the
corporate tax rate times the present value of expected financial distress costs. Firms
must then decide what capital structure is optimal dependent on the positive tax
effect higher leverage has as well as negative financial distress higher leverage has.
In effect the optimal capital structure should then be where the marginal rebate
from the tax shield equals the marginal bankruptcy costs, maximizing the firm’s
value (Kraus and Litzenberger, 1973).

The trade off theory should explain why companies with greater tangible assets
tend to have more leverage since bankruptcy costs not only consist of the proba-
bility of bankruptcy but also the value possibly lost in case of bankruptcy (Myers,
1984).

The fishing industry in Iceland has a lot of intangible assets. This should, according
to the Trade- off theory, entail that equity is a highly prioritized source of financing.
This should then be a problem for firms that are not listed, since the availability of
equity capital is reduced. More equity though, reduces the utility of the tax shield,
so this is a financing puzzle with both possibilities and constraints that depend on
the demanded policy of the firm.

4.4 Enterprise Risk Management (ERM)

Enterprise risk management is defined as the holistic view and management of risk
in a company. If risks are managed in a holistic way you can achieve efficiencies
when creating shareholder value. To be efficient and value creating ERM should be
coherent management of risks that influence the whole organization. Another part
of ERM is to get knowledge and understanding about how different risks interact
with each other (Myers, 2016).

One of the most basic concepts of ERM is the implementation of risk preferences in a
company. These are defined as risk tolerance and risk appetite. Risk appetite is the
level of risk that the company is willing to take given an estimated outcome. Risk
tolerance is the level of risk appetite accepted to remain on the company’s balance
sheet. Notable are the differences in statistical characteristics with risk tolerance
being quantitative and risk appetite qualitative (Myers, 2016).

ERM has developed to be a concept of senior character. This hasn’t always been
the case but risk management has been elevated higher up in organization hierarchy.
There are different types of risk according to ERM which all follow the same han-
dling process. The different risk types are hazard risks, financial risks, operational
risk and strategic risk. Exchange in foreign currency is a common financial risk
(CAS ERM Committee, 2003).
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The process of enterprise risk management involves the following steps. First of
all you establish context. Then you identify risks before analyzing and quantify-
ing them. Then you integrate the risk which means that you express the effect on
the firm’s indicators of performance from the identified risks. Finally you prioritize
these risks and then you treat them in the best way possible. This can be both to
exploit the risks but also to mitigate or remove them if possible. It is important
that you during all steps of the process monitor and review. That is made through
regular measurements of both the risk strategies used but also of the risk environ-
ment. When monitoring and reviewing you can also identify different risks possible
to scale over time (CAS ERM Committee, 2003).

4.5 Exchange Rate Pass-Through (ERPT) and Pur-

chasing Power Parity (PPP)

The interest for exchange rates and its relationship to prices increased in the 1970ths
not only to review the validity of the theory of Law Of One Price but also to in-
vestigate the effect on currency fluctuations to inflation and payment balance. The
theory is defined as how much change with one percentage in the exchange rate af-
fects the import price in local currency in percentage. This, in economic terms, is the
elasticity for import price compared to the price of a foreign currency (Menon, 1995).

Purchasing Power Parity (PPP), a term coined by Gustav Cassel (1918), is a theory
of how exchange rates are determined. The theory states that the change in the
exchange rate is due to the change in the two countries’ prices for a given good.
Essentially upholding the Law of One Price. Dornbusch (1985) noted that after a
significant monetary disturbance, the cumulative change in money, prices, and the
exchange would be the same or roughly the same, upholding PPP. The theory is
controversial and in its strictest sense has been rejected, and the mean reversion has
been explained due to arbitrage. There are some papers in which a softer PPP has
gained attraction. The parity, however, does not happen overnight; instead, over a
long enough time horizon (Cassel, 1918; Dornbusch, 1985; Haskel and Wolf, 2001;
Fernández et al., 2020)

The theory assumes two conditions. First, the markup of price over cost is as-
sumed to be constant. The markup is often assumed to be zero and the competitive
markets are assumed to be under perfect conditions. The second condition is that
the marginal costs are constant (Menon, 1995).

The ERPT-theory has been tested by Campa and Goldberg (2005) and they found
evidence that, in the short run, is compelling but partial. This result was even
more obvious in the manufacturing industry. In the long run it is more usual to
have currency pricing from the producer for goods that are imported. The pass-
through elasticity is bigger for countries with higher volatility in exchange rates but
macroeconomic factors are not a severe determinant for this phenomena. The big
determinant and driving force for pass- through elasticities are big shifts in the mix-
ture of the import bundle in a country (Campa and Goldberg, 2005).
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Studies by Asgeirsson (2011) and Edwards and Cabezas (2020) have shown the Ex-
change rate pass-through coefficient in Iceland to have been roughly 0.4 and falling
to 0.23 following a credible change in the country’s monetary regime (Asgeirsson,
2011; Edwards and Cabezas, 2020).
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5

Hypothesis Development

5.1 Hypothesis development

In order to answer our research questions we have formulated a couple of hypotheses.

As a reason given for changing the functional currency is to minimize the effect
fluctuation in the ISK has on operations, we put forward the following hypothesis:

Hypothesis 1 (H1):

There is a negative relationship between the ISK being the functional currency
in annual reports and earnings.

In order for the currency substitution to provide as a good risk management tool
we place forward the following hypothesis:

Hypothesis 2 (H2):

Volatility of EBITDA is less for firms using the Euro or the Dollar as it’s func-
tional currency.

As intangible assets assume a more significant share of total assets, firms funding
with debt reduces, coinciding with Berger and Udell (1998) and Michaelas, Chitten-
den and Poutziouris (1999) concluded that firms with more fixed assets are able to
borrow more, having preferable collateral in fixed assets (Berger and Udell, 1998;
Michaelas et al., 1999).

Therefore we place forward the following hypothesis:

Hypothesis 3 (H3):

There is a negative relationship between intangibility and debt..
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6

Method

In this chapter the method that we have applied for our study are presented. We
explain the sample selection, the empirical design and we give brief explanations to
our variables used.

6.1 The Approach

In writing this thesis, a quantitative method has been used. A quantitative research
method uses a numeric approach treated with empirical design. The research should
be independent of the researchers. There are three different categories of quantita-
tive studies, comparative, experimental, and descriptive (Williams et al., 2007).

The approach of our study has been deductive, as described by Newman (2000).
A deductive quantitative method can also be referred to as theory testing (New-
man, 2000).

As described by Savela (2017) there are both advantages and disadvantages to both
qualitative and quantitative research methods. Quantitative methods reduce the
impact of current trends, which are included in qualitative research methods. On
the other hand, quantitative methods stabilize the results by removing inaccurate
generalizations. Though, a qualitative method can give you more detailed results.
Using a quantitative method there is a certain limit where an item cannot be further
investigated (Savela, 2018).

The empirical methods used in this thesis are ordinary least squares, fixed effects
and random effects, and standard errors, clustered standard errors as well as robust
standard errors.

We have also made a Hausmann test to check if the regressions are exogenous
or endogenous. We also made a Breusch-Pagan test and a White’s test to check
for Homo- or Heteroskedasticity. We also performed VIF-checks to test for mul-
ticollinearity in our models. We also winsorized our data in order to test for and
smooth out outliers at the 1st and 99th percentile level without seeing a difference
in our results. Our dataset contains companies from several different years, i.e we
have panel data.
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At the beginning of the process, we discussed whether we should use a quanti-
tative or qualitative approach. Though, the pros of a quantitative method exceeded
the pros of a qualitative method. This was because of the reduced risk for biased
estimators using the quantitative method. Since we wanted to investigate data
over decades the quantitative method is better from that perspective as well. This
is because a quantitative method reduces the impacts of trends, as mentioned above.

To assess our data according to the abovementioned quantitative approach we have
used the software STATA. In STATA, we have made a OLS Regressions as men-
tioned above. To control for errors in estimation we have also made regressions with
robust standard errors and robust standard errors clustered by firm. These results
will be presented in Chapter 6.

6.2 Sample selection

Our sample has been chosen from size related to the percentage of the total allowed
catch (TAC). Our sample includes 85.17% of the TAC. Since we have included such
a big part of the population in our sample most of the market is represented. This
makes sure that our sample couldn’t suffer from selection bias influential to the
results.

6.3 Variable description

In total, our investigation includes fourteen different variables as described below.

EBITDA

EBITDA is a common financial metric from the income statement and stands
for earnings before interest, taxes, depreciation and amortization. As values for
EBITDA was in three different currencies in our dataset, ISK, USD and EUR we
converted each company’s EBITDA from its functional currency to the Euro both
for simplicity as well as comparability. For the conversion, we used the yearly av-
erage value of EUR/ISK and EUR/USD.For model (2) we used the one year lag of
EBITDA.

Functional currency

We created three dummy variables, for each currency used as the functional cur-
rency, to assess if the firm’s functional currency affects its performance in any way.
If the functional currency in the annual report was EUR that year would get a value
of 1 while USD and ISK would get 0 for example.

Leverage

A variable defined as total debt divided by total assets. As noted in Adalsteins-
son (2010), the effect on equity following the substitution of the functional currency
amounted to billions of ISK, therefore reducing leverage.
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Intangibility

Commonly a variable called tangibility is created as fixed assets divided by total
assets. In this thesis, due to the nature of the ITQ system, we deem intangibility to
be a better variable. We define it as Intangible ITQ divided by total assets.

Cash ratio

The cash ratio is calculated as cash on the balance sheet divided by total assets.
As mentioned by Sethi (2010) a financial buffer is a way firms are able to deal with
risk, therefore the evolution of the cash ratio is an interesting variable.

Oil price

Oil expense is one of the greatest cost for fisheries companies and with it, the
volatility of oil prices is a key risk factor.

Central bank main rate

The main rate that is set by the central bank. In our thesis, the main focus is
on the Icelandic main rate, set by the Icelandic central bank.

The central bank has used it’s main rate to curb inflation with mixed results. The
main rate also has the possibility of affecting the Króna’s exchange rate as seen prior
to the 2008 financial crisis with significant amount of money gathering in Iceland
for carry trade using the so called “Glacier bonds” (Maidment, 2008).

Inflation

The change in the annual average consumer price index. Iceland has an inflation
target of 2.5% (Central Bank of Iceland, 2022).

As previously noted studies point to countries having stable currencies enjoy lower
interest rates and inflation and therefore attracting foreign investment. Iceland
however has long had problems with inflation as noted and visible thorugh it’s high
ERPT value.

EUR/ISK

The exchange rate for Euros and the Icelandic Króna i.e. the amount of ISK needed
to buy one Euro. Likely the most important exchange rate for Icelandic fisheries as
50% of the firms in our sample use the Euro as their functional currency and the
European Union is the largest purchaser of Icelandic fish products (The Government
of Iceland, 2021).

USD/ISK
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The exchange rate for the US Dollar and the Icelandic Króna i.e. the amount of ISK
needed to buy one US Dollar. A large portion of companies in pelagic operations
use the US dollar as their functional currency as well as most firms buy oil in USD.

GBP/ISK

The exchange rate for the British Pound and the Icelandic Króna. Although none of
the fisheries companies in our sample use the GBP as their functional currency the
United Kingdom is by far Iceland’s largest single trading country with fish products
(The Government of Iceland, 2021).

USD/EUR

The exchange rate for Euros and the US Dollar i.e. the amount of Euros needed to
buy one US Dollar. A necessary exchange rate since most firms buy oil in USD.

Earnings volatility

Earnings volatility, our risk metric, is defined as the percentage change in EBITDA
between years. For models (1) and (3) we used the one year lag of EBITDA volatility.

Fish price

A major part in the industry is the price available for their product. There are
no easily accessible databases, not to mention the many different types of prices
available for a single fish, depending on size, species and if the fish has been gutted
or headed. So our proxy for fish price is the total value of fish products exported
from Iceland divided by the total amount of fish products exported from Iceland.
Using this proxy we encompass the average price for all different products, from
filets to fish meal and capelin roe.

6.4 Empirical design

Using the aforementioned variables we put forward the following equations. Using
model (1) we hope to answer H1, using model (2) we hope to answer H2, and using
model (3) we hope to answer H3.

Model (1):

EBITDA(eur)=β0+ β1Intangibility+ β2Leverage+ β3LagofEBITDAvolatility+
β4CashRatio+ β5OilPrice+ β6CentralBankRate+ β7Inflation+ β8FishPrice+
β9DummyforISK + ε

Model (2):

EBITDAvolatility = β0+β1Intangibility+β2Leverage+β3Cashratio+β4OilPrice+
β5CentralBankRate+β6Inflation+β7FishPrice+β8DummyforISK+β9LagofEBITDA+
ε
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Model (3):

Leverage = β0+β1Intangibility+β2DummyforISK+β32001+β42002+β52003+
β62004 + β72005 + β82006 + β92007 + β10 + 2008 + β112009 + β122010 + β132011 +
β142012 + β152013 + β162014 + β172015 + β182016 + β192017 + β202018 + β212019 +
β222020 + β12LagofEBITDAvolatility + ε

6.5 Validity

In concrete terms validity means that you measure what you really intend to mea-
sure. The simplest way to decide if a study is valid is to measure whether face
validity exists or not. Face validity exists if the measure correlates strongly with the
concept in question. That is measurement validity. In quantitative studies internal
validity is important as well. That is, briefly explained if you can be sure that the
stated impact on the dependent variable from an independent variable really exists,
and that the impact is not derived from some other factor (Bryman, 2016).

In our study we have measured what we intended to measure. That has been done
with the abovementioned equations. To make sure that our investigation has face
validity we have used basic, well known variables that are described in literature
connected to the concept. These basic economic variables like EBITDA, leverage,
intangibility and different exchange rates intiutively are assumed to reflect risk man-
agement amidst currency fluctuations.

Our variables represent the concept in a satisfactory way and that should make
our results representative for the research questions and hence fulfill the aim of this
thesis.

6.6 Reliability

The concept reliability comes from whether the result of the study would be the
same if it was studied by another researcher using the same method. Reliability in
a quantitative study can be measured as the stability of the results, i.e if the results
are reliable. Reliability is closely linked to replicability, i.e. if the study are possible
to repeat (Bryman, 2016).

In our study we have used data from a sample that represents approximately 85%
of the market investigated. The basic assumption of that fact should be that the
results are stable and strongly reliable. We have also made different measures when
processing our results, as mentioned above. A researcher using a similar quantitative
method for the Icelandic fishing market should therefore receive a result similar to
ours.
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7

Data Collection

In this chapter, the characteristics of the whole sample are first presented as well as
how they were gathered. Then, descriptive statistics for subsets of the sample are
discussed.

7.1 Data Description

The data we collected came from various sources. We first collected data on the
total allowed catch by firms from the Icelandic Directorate of Fisheries for the fish-
ing year 2021/22 (Icelandic Directorate of Fisheries, 2021). We sought the top 20
companies. One of those companies, Runolfur Hallfredsson ehf. (RH) was merged
with another one, Sildarvinnslan hf., in late 2021 and its operations discontinued
so we included the 21st firm, Jakob Valgeir ehf. instead of RH. The firms in our
sample were as seen in table 7.1. These companies combined comprise 85.17% of all
TAC in Iceland (Fiskistofa, 2021).

Table 7.1: Distribution of total catch

As these companies represent 85.17% of TAC in Iceland, we believe the sample is
a relatively good metric for the population and can therefore be used to provide a
good framework for other countries. After deciding on the companies, we gathered
annual reports for them from 2020. The oldest annual report was from 2001; in
total we gathered 351 annual reports with reports per each company ranging from
8 to 20, with an average of 17.55 reports per firm. We also gathered data on ex-
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ported fish, both value and amount, and the Icelandic Consumer Price Index(CPI)
from Statistics Iceland. Using Factset, we gathered data on Brent Crude Oil, the
continuous variant, and EUR/USD exchange yearly average. Finally, we gathered
data from the Central Bank of Iceland data of the yearly average of the Central
Bank’s main rate and the exchange rates of the Icelandic Króna and the Euro, the
US Dollar as well as the British Pound, for the years 2001 until 2020. The data
set gathered resulted in 4 201 individual data points. We amended, EBITDA, to-
tal assets, intangible ITQ, cash, total equity, and total debt, variables, containing
monetary units, to show units in thousands.

There are numerous faults in the data. Firstly, TAC, calculated in CET, varies
between years and, therefore, the list’s ranking. For example, for the fishing year
2021/22, the Marine Freshwater Research Institute’s (2022) recommended capelin
TAC of 869 000 tons, following no quota in 2018/19 and 2019/20 and 127 300 tons
in 2020/21, heavily distorted the ranking and thus which firms landed in our sample.
Another fault in the dataset is the irregularity in the number of reports for each
company; of 351 reports, 180 reports consist of the entire 20 company list men-
tioned above. This fault is partly due to Samherji’s acquisition of UR’s (then Brim)
operations in Akureyri, renaming them UA, in 2011, and the transfer of old Jakob
Valgeir’s operations to another firm in 2009 (Marine Freshwater Research Institute,
2022; Samherji, 2011; Vilhjalmsson, 2009).

Another reason for this fault is due to how difficult it is to access private companies’
annual reports in Iceland for many years in the past. Another fault in our data is
that most of our data points depend on the accounting standards and bookkeeping
laws at each specific time. An example of a mismatch due to accounting standards
is that for a few years, it was standard to depreciate the firms’ ITQ, which would
affect the firms’ leverage as well as intangibility. This specific mismatch was how-
ever amended. The authors can not identify other faults due to different accounting
standards; that does not mean there could be any. Another fault in the dataset, a
side-effect of having panel data over more than a decade, is numerous changes in
the organization of the firms. Examples of changes in the company structures are
the decision by Samherji to split its foreign and Icelandic operations, Gjögur split-
ting its investments and fisheries operations, UR selling its operations in Akureyri
and later buying a significant share in Brim, to name a few (Samherji, 2011, 2013;
Útgerdarfélag Reykjav́ıkur hf., 2019; Gjogur, 2016).

These are changes that directly affected at least two of our key independent vari-
ables, leverage, and intangibility.

7.2 Descriptive Statistics

As mentioned above, we gathered 351 annual reports. As seen in table 7.2, of those
351 reports, 102 reported using the Euro as their functional currency, 202 reported
using the Icelandic Króna as their functional currency, and 47 reports in which the
US dollar was the functional currency.
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Table 7.2: Descriptive statistics of annual reports gathered

However, that does not give a complete picture of the evolution of what currency
has been the functional currency for the firms. In table 7.3, the percentage distri-
bution of which currency is used can be seen. Notably, in two years, the share of
companies using the ISK as their functional currency fell from 100% in 2007 to 47%
in 2009. As of 2020, 50% or 10 of the 20 companies in our sample use the Euro as
their functional currency. 20% use the US dollar as their functional currency, while
30% of firms still use the ISK as their functional currency.

Table 7.3: Percentage distribution of functional currency

Table 7.4 describes the descriptive statistics for our key variables. In the table are
the number of observations, mean, standard deviation, median, minimum, and max-
imum values of the fifteen variables mentioned before and four additional variables.
The four additional variables shown in table 7.4 are EBITDA, whose report used the
EUR as its functional currency and its volatility, and EBITDA, whose report used
the USD as its functional currency and its volatility. The mean observed EBITDA,
converted to EUR, was €15.359 million with a standard deviation of €12.889 mil-
lion. The observed mean leverage was 0.665 with a standard deviation of 0.260.
For intangibility, the mean was 0.459, and the standard deviation was 0.203. The
volatility of EBITDA converted to EUR, i.e., volatility of a firm’s earnings from all
351 reports, had an observed mean, from 331 observations, of 0.162 and a standard
deviation of 0.618. Compared to the volatility of EBITDA, whose functional cur-
rency was the Icelandic króna, a mean of 0.301 and a standard deviation of 0.846,
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and whose functional currency was the Euro, a mean of 0.082 and a standard de-
viation of 0.404, and whose functional currency was the USD, a mean of 0.098 and
a standard deviation of 0.480. Therefore, it is clear that the volatility of earnings
reported in ISK heavily distorts the volatility of EBITDA converted to euros.

Table 7.4: Descriptve statistics of variables

Table 7.5 presents the sample’s Pearson’s correlation matrix. Table A.18 also
presents Pearson’s correlation matrix using the same variables as table 7.4 as well
as denoting statistically significant correlation at the 1% level. Notable in the cor-
relation matrix is the fairly weak but statistically significant negative correlation
between EBITDA converted to EUR and both leverage and intangibility. Also no-
table is the strong, positive, correlation between leverage and intangibility. There
is also a strong positive correlation between the exchange rates, EUR/ISK on one
hand, and USD/ISK and GBP/ISK on the other hand. Unsurprisingly, the ma-
trix shows a statistically significant strong positive correlation between inflation in
Iceland and oil price and between inflation and the Central bank’s main rate. Sur-
prisingly the matrix shows, a strong negative correlation between oil prices and fish
prices and a statistically significant positive correlation between oil prices and the
Central bank’s main rate. The latter is most likely explained by the correlation
between inflation and the Central bank’s main rate, as well as its above mentioned
inflation target.
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Table 7.5: Correlation matrix
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8

Results

In this section, we will present the main results of our empirical analysis.

8.1 Results

We tested our three hypotheses by using the three models, (1), (2), and (3) in-
troduced in chapter four using conventional OLS regression, using clustered robust
standard errors by firm. Before that we did a few diagnostic tests, testing whether
our data needed winsorizing, whether it was homoskedastic and if there are instances
of multicollinearity.

8.1.1 Diagnostic tests

As the data set is quite small, consisting of 351 different observations, it should
theoretically be sensitive to outliers. To test this we winsorized our variables at the
1st and 99th percentile. Our regression did not change in a meaningful way to war-
rant the winsorization, in fact, neither r-squared nor MSE changed. We, therefore,
decided not to winsorize our variables, since it did not provide any value to our
analysis as well as it would diminish the effect outliers have, which is in a way what
this thesis is researching.

Following each regression, excluding those in which we used clustered robust stan-
dard errors, we ran tests for heteroskedasticity. We ran both White’s test as well
as the Breusch-Pagan test to look for heteroskedasticity the results of which can
be seen tables A.8, A.9, A.10, A.11, A.12 and A.13 in Appendix A. For our tests
using models (1) and (3), the p-value was below 0.01 so we conclude our data is
heteroskedastic. Testing model (2) revealed an indifference in White’s test and the
Breusch-Pagan test. The p-value using the White’s test was 0.12 however using the
Breusch-Pagan test it was 0.0112. Using the p-value criteria for model (2) as we did
for models (1) and (3) of below 0.01 we fail to reject our null hypothesis that the
data used in model (2) is homoskedastic.

Another significant diagnostic test is to test for multicollinearity. We did so by
applying a VIF-check following each regression of our models using robust standard
errors. The results from our VIF-checks can be seen in tables A.14, A.15 and A.16
in Appendix A.
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8.2 Main Regression Results

Table 8.1 and 8.2 present our main regression results for our models (1), (2), and
(3) using robust standard errors clustered by firm. In Appendix A in tables A.1 and
A.2 we present regression results for our models using robust standard errors as well
as conventional.

Model (1) has an adjusted r-squared of 0.242 and a constant coefficient of 15 309. It
is worth noting that the numbers for model (1) are in thousands. Notable from the
model is leverage, for every 1% increase in leverage EBITDA should on average fall
by 12 652, statistically significant at the 5% level. Higher cash ratio also negatively
affects EBITDA or by 264.1 on average, the standard error is however extremely
large or 18 789. Unsurprisingly fish price positively affects EBITDA or on average
by 4 886, statistically significant at the 1% level. Our dummy variable for the Ice-
landic króna, i.e. if the functional currency is the Icelandic króna, negatively affects
EBITDA by 7 460, statistically significant at the 10% level. That is, firms who re-
port using the Icelandic króna have, on averge, lower EBITDA by 7.46 million EUR.

Also from table 8.1 we see that model (2) has an adjusted r-squared of 0.084. From
the table we see that intangibility reduces EBITDA volatility by 0.35% on aver-
age for every 1% of intangibility on books while leverage increases it by 0.04%, on
average. The variables having the most effect on EBITDA volatility are fish price
and the dummy variable for ISK. With fish price, understandably, having a mas-
sive effect, 23.4% change in EBITDA with 1 EUR/kg change in average fish price,
statistically significant at the 5% level. Interestingly the dummy variable for ISK
increases the change in EBITDA by 2.66%, however it is not statistically significant
and it’s standard error is 5.14%. Notable result from both models (1) and (2) is the
oil price. Previously thought to negatively affect the industries earnings, according
to our models it positively affects earnings.

Model (3) has an r-squared of 0.571. For every 1% increase in intangibility, leverage
increases by 0.68%. Leverage increases on average by 10.1% for firms whose func-
tional currency is the Icelandic Króna. Notable from model (3) is our year controls,
especially the year 2008, in which the coefficient is 0.571, statistically significant at
the 1% level.
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Table 8.1: Main regression results for models (1) and (2)

Standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% levels, respectively.

Table 8.2: Main regression results for model (3)

Standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% levels, respectively.

35



We also tested to see whether our results differ using a fixed-effects model or a
random-effects model, controlled for year and firm ID, as can be seen tables A.3 and
A.4 found in Appendix A.

To determine whether the fixed-effects or random-effects model is appropriate we
used a Hausmann test on each of our three models.The Hausmann test is done to
ensure that our results are not endogenous, but instead exogenous.Since the p-value
is less than 0.05 only for model (2) we reject the hypothesis that our variables are
endogenous and state that they are exogenous and determine a fixed effects model
is appropriate. For models (1) and (3) we fail to reject our null hypotheses and state
our variables are endogenous and determine that a random effects is appropriate.
Hausmann tests are shown in tables A.5, A.6 and A.7 in Appendix A.

Using the random-effects model for model (1), the coefficient for our dummy variable
for ISK, is lower than using standard errors clustered by firm or 3.323 million EUR
less EBITDA for firms reporting with the Icelandic króna. Model (3)’s intangibility
coefficient drops to 0.21% for every 1% increase in intangibility while the dummy’s
for ISK coefficient increases to 13.2%. That is, on average, firms using the Icelandic
króna as their functional currency have 13.2% higher leverage than those who do
not use the ISK.

8.3 Robustness

We tested if our results were robust by adding variables for exchange rates to our
models. The results from which can be found table A.17 in Appendix A. Notable
is small difference in r-squared for model (1) and (3), however for model (2) the
r-squared goes from 0.084 to 0.169. In model (2) the coefficient for our dummy
variable for ISK also becomes negative. From this test, alongside the diagnostic
tests, we assess our models to be robust.

8.4 Hypothesis Testing

In this paper, three hypotheses have been brought forward,

H1: There is a negative relationship between the ISK being the functional cur-
rency in annual reports and earnings.

H2: Volatility of EBITDA is less for firms using the Euro or the Dollar as it’s
functional currency

H3: There is a negative relationship between intangibility and debt.

Although there are some statistical indicators to reject our null hypothesis for H1
we fail to do so at the 5% level using standard errors clustered by firm. We are able
to reject the null hypothesis for H1 at the 10% level using standard errors clustered
by firm and at the 1% level using robust errors and conventional errors. We however
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fail to reject our null hypothesis using a random effects model. To put it clearly,
we are able to find some statistical evidence that a firm’s earnings are negatively
affected if it uses the Icelandic króna as its functional currency using our empirical
analysis.

For H2, we cannot reject the null hypothesis and accept H2 at the 5% level. There-
fore, we are unable to provide statistical evidence that volatility of EBITDA is less
for firms using another functional currency than the Icelandic króna.

For H3, we are able to reject the null hypothesis and accept H3 at the 1% level.
Interestingly, Model (3) results contradict common financial theories that firms are
less likely to finance themselves using debt as intangibles take a larger share of their
assets. That is, as Intangible ITQ has garnered a more significant share of Icelandic
fisheries firms, it has not come at the expense of leverage. For H3, we are able to
reject the null hypothesis and accept H3 at the 1% level.
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9

Discussion

In this section, the results from the hypothesis testing will be discussed, in accordance
with the theoretical background followed by limitations to the thesis.

9.1 Discussion

In the previous chapter, we assessed the three hypotheses put forward earlier. From
testing our hypotheses using the models outlined in chapter 4 we have only con-
fidently accepted one, H3. There are numerous possible explanations for why we
failed to reject the null hypothesis for H1 and H2, few of them will be outlined here.

A possible explanation for being unable to accept H1 could be the Purchasing Power
Parity theory essentially indicating that over the roughly two decades our data spans
prices, in Icelandic króna, have reached an equilibrium likely due to Iceland’s high
Exchange rate pass-through. Indicating that the change of functional currency is
unnecessary over a long enough time horizon, even though one-off disasters might
affect a firm’s income and equity in the short term. Given a few caveats like free-
floating exchange rates. The same explanations can be given for being unable to
accept H2.

Another possible explanation lies in the characteristics of the fishing industry and
how its wages are calculated; as noted it is common for fishers’ wages to be calcu-
lated as a share of the landed value, reducing the firms’ dependence on the ISK,
as nearly all landed value in Iceland is exported. The calculation of wages also
minimizes firms’ operating leverage by having less fixed costs acting to manage the
industry’s risk.

A notable result from the previous chapter was how the accounted ITQ contra-
dicts common financial theories like the trade-off theory, most notably how financial
distress cost is assessed. Myers (1984), Berger and Udell (1998), and Michaelas,
Chittenden Poutziouris (1999) concluded that the more significant proportion of
total assets tangible assets hold, the more levered the firm can get. Myers (1984) con-
nected it to the trade-off theory stating that financial distress cost consists not only
of the likelihood of bankruptcy but also the value possibly lost in case of bankruptcy.

This discrepancy between our results and theories can be explained in two ways.
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Firstly, due to the nature, scarcity, and permanency of the ITQ, it gives fishers a
long-term horizon and provides sufficient collateral for their creditors. Secondly, the
decision of IFRS to classify fishing rights, like the ITQ, as intangible assets, which
they objectively are.

According to the Modigliani-Miller theorem, the firm value will remain the same
regardless of the capital structure. The functional currency as such is not a part
of the capital structure, though a part of the financing puzzle in the specific com-
pany. We have found no statistical evidence on appropriate significance levels for
a decrease in EBITDA using ISK as functional currency or in decreased earnings
volatility from substituting currency. Therefore, this argument is applicable for both
H1 and H2. This applies that the currency risk seems to be low for Icelandic fish-
eries. Without currency risk being visible in this context, companies will tend not
to take active action against it. The intuitive thought with these facts will be that
the portfolio risk, as described in Chapter 2, is low and that the risk of encountering
financial distress due to a specific functional currency is low.

Regarding H3 it can be explained with the Pecking Order Theory. Firms histor-
ically tend to reduce debt financing with a large amount of intangibles. In our
study, that is not the case. According to Pecking Order-Theory debt is preferred
before issuing new equity. Though, existing equity is most preferable. The fact
that Icelandic fisheries finance themselves with debt even though they have a heavy
load of intangibles on their balance sheets could be explained by a lack of equity
financing, i.e., they have to use debt as they do not want to issue new equity.

Exchange Rate Pass-Through can be applied for both H1 and H2. Since the re-
sults from those models didn’t show statistically significant changes depending on
currency exchange rates or functional currency, the elasticity price is assumed to be
low. ERPT could also be applied backward with export price being focused instead
of import price.

Enterprise Risk Management is a theory that we believe needs to be applied more
and more in Icelandic companies in general and fisheries, especially as the economy
is growing. With growing companies organizations have to grow as well, even though
implementation of ERM does not seem to be acute currently, at least not because of
the results of low currency risk according to our research. Though, if Iceland should
be able to establish the country as a developed market, the need for ERM will likely
arise.

The development of the economy will probably also increase the need for price
hedging in general and for fisheries commodity price hedging especially. The results
of our study can be interpreted as such as concepts like these, and also ERM does
not need to be extended yet but that the importance can arise in the future. This
assumes that these concepts are not implemented yet, but ERM being a concept
with senior characteristics it is unlikely that they are for an emerging nation as
Iceland.
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9.2 Limitations

There are several limitations to this thesis. The most notable limitation is with data;
as mentioned before, the annual reports gathered use different functional currencies
and applied different accounting principles throughout the years, making compara-
bility a problematic task. This thesis also did not consider the currency mix of the
firms’ income, expenses, and liabilities which could have affected our results.
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10

Conclusion

10.1 General Conclusions

As a result of our study, currency substitution can be concluded as not being an
appropriate mean of managing risk. Theoretically speaking, a larger share of intan-
gibles on a firm’s balance sheet should increase its risk as it increases the financial
distress costs, therefore reducing leverage. As our results demonstrate, this is not
the case with ITQs. There is a statistically significant positive relationship between
ITQs on firms’ balance sheets and their leverage, indicating that financial distress
costs and risk do not increase with a larger share of accounted ITQs.

We had hypotheses that intended to investigate whether functional currency be-
ing the Icelandic króna, had a negative impact on EBITDA, and this was also our
prejudice before our work. This has been proven to be a false prejudice since we
have found no statistical evidence on appropriate significance levels that this is the
case. The conclusion is that the earnings are less volatile than what was presumed.
We can also conclude that the export price elasticity has been lower than expected.
From our results, we are able to say with statistical significance that the Icelandic
Króna, over a long enough time horizon, does not negatively affect the earnings
of the Icelandic fishing industry, even though 70% of the 20 largest firms in the
industry have changed its functional currency from the ISK.

10.2 Contributions and Implications

This thesis has several contributions. Most notably, it contributes to the ever-
growing theoretical understanding of ITQs. This thesis also contributes to research
on Purchasing Power Parity and its relationship with Exchange rate pass-through.

As we stated in Chapter 1 our purpose was to assess if the currency substitution of
the largest fisheries firms in Iceland were an effective tool to manage risk and if the
Icelandic króna negatively affects the industries earnings.

In the end, we were unable to find evidence stating that the currency substitu-
tion was an effective tool in reducing earnings volatility and if the Icelandic króna
negatively affects the industries earnings. Our thesis could be used as help for
decision-making about keeping or changing the functional currency a company uses.
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The conclusion of this is that our purpose with the thesis has been fulfilled and
also partly the aim.

10.3 Further Research

There are several ways that our thesis can be used for further research. For example,
a similar study can be made on another country with similar characteristics as
Iceland to compare the results. A similar study can also be made on a country
with other characteristics, such as a well-developed economy. It could also include
several different countries in a study. Another way is to study the characteristics of
ITQ and its use as collateral to further the understanding of the mismatch between
the relationship between ITQ and leverage and theoretical background. Another
fascinating further investigation could be to re-do the same investigation that we
have later on in the future. For example, to see if and how the results changed from
2022 to 2032. Also, examine what managerial decisions lie behind the decision to
change an entity’s functional currency.
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Appendix A

Tables

Standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% levels, respectively.

Table A.1: Regression of models (1) and (2)

Standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% levels, respectively.
Table A.2: Regression of model (3)
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Standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% levels, respectively.

Table A.3: Fixed effects and random effects for models (1) and (2)

Standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% levels, respectively.

Table A.4: Fixed effects and random effects for model (3)
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Table A.5: Hausmann test for model (1)

Table A.6: Hausmann test for model (2)
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Table A.7: Hausmann test for model (3)

The Hausmann test is done to ensure that your results are not endogenous,
instead exogenous. If your result is endogenous that means that the result of one
variable is determined by another factor. Since the variables are expected not to
correlate with the error term, that will make the OLS- regression failed. Since
the p-value is less than 0.05 only for model (2) we reject the hypothesis that our
variables are endogenous and state that they are exogenous and determine a fixed
effects model is appropriate. For models (1) and (3) we fail to reject our null
hypotheses and state our variables are endogenous and determine a random effects
is appropriate.
White’s test are made to look for heteroskedasticity. So is the Breusch-Pagan test.
In the best of worlds, your regression would be homoskedastic. Since the p-value is
less than 0.05 for models (1) and (3) we reject the null hypothesis that our regression
is homoskedastic and note that our data are heteroskedastic. For model (2) the p-
value is less than 0.05 using White’s test but not when using the Breusch-Pagan
test.
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Table A.8: White’s test and Breusch-Pagan’s test for heteroskedasticity for model (1) using
conventional OLS regression

Table A.9: White’s test for heteroskedasticity for model (1) using robust standard errors
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Table A.10: White’s test and Breusch-Pagan’s test for heteroskedasticity for model (2)
using conventional OLS regression

Table A.11: White’s test for heteroskedasticity for model (2) using robust standard errors

Table A.12: White’s test and Breusch-Pagan’s test for heteroskedasticity for model (3)
using conventional OLS regression
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Table A.13: White’s test for heteroskedasticity for model (3) using robust standard errors

Table A.14: VIF-check for model (1)

Table A.15: VIF-check for model (2)
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Table A.16: VIF-check for model (3)
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Table A.17: Robustness test: Added exchange rates
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(*) indicated statistically significant correlation at 1% level
Table A.18: Amended Pearson’s correlation matrix, including EBITDA reported in ISK,
EUR and USD
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