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1 INTRODUCTION

1.1  Background

Fuel and labour costs represent the two largestsitior airlines’ operating expenses
(O’Connor & Willliam 2000, 80). In 2001, fuel acamed for 13.4% of the global
airline industry’s operating costs, while laboustsowere 36.2%, whereas in 2008 the
fuel and labour stood at 34.2% and 21.5% of thal merating expenses respectively.
The shift of fuel costs to the largest operatingemse item for the airline industry is
largely due to the increase in the price of oil bigo the widening of the refining
margint between jet fuel and crude oil. While in 2003, #verage price of jet fuel per
barrel was USD34.7, it had almost quadrupled to U7 in 2008. In addition,
restructuring of operations and increasing labaadgpctivity have contributed to the
shift of fuel expenses to the largest operatingeasp item. (IATA Economic Briefing
2010.)

Kerosene (jet fuel) is a refined oil product dletll from crude oil and, thus, its price
is highly correlated with crude oil price changBgrghofer & Lucey 2014). The price
of crude oil is affected by a variety of local agldbal factors that translate into fuel
prices. In addition to the typical demand and sympivers, oil prices are subject to
weather conditions that cause disruptions in prodagcpolitical tensions and decisions,
comments from influential country leaders, produttidecisions made by the
Organization of the Petroleum Exporting Countri@EC), and changes in legal as
well as tax systems. (James 2003, 1-18.) In fhet,riternational airline industry has
faced severe fuel price increases over the last fmwades unlike any other
transportation industry (Wensveen 2007, 187-188).

Commodity prices are highly volatile and therefesédhibit a significant source of
risk for non-financial firms (Bartram 2005). Theved, volatile fuel prices affect the
airline industry’s profitability, and airlines havestructured their operations in order to
cut other expenses. As a result, the airline inglisssensitivity to fuel price changes
has increased. For example, the International mrliTransportation Association
(IATA) downgraded the industry’s profit forecast bfsD500 million mostly due to the
increase in expected oil prices (Rising Oil Priees2012). However, airlines can try to
mitigate this commaodity price risk and the relageghosure by hedging with derivatives
instruments. In fact, most of the largest U.S. &ndopean airlines do exactly this
(Morrell & Swan 2006).

! Refining margin is the spread of jet fuel priceepgrude oil price. Jet fuel is distilled from ceudil.



Volatile commodity prices have an impact on aiingrofits. According to Morrell
and Swan (2006) airlines’ profits are volatile bz they cannot quickly adapt their
operating costs to changes in revenue and demarathér reason is that many airlines
have acquired their assets with debt capital oleaaing contracts. As a result, small
changes in operating profits are magnified in lasgengs in earnings. Consequently,
commodity price risk management can reduce the ¢phthe volatile commodity
prices to a company’s earnings. While hedging agaiommodity price risk can reduce
the volatility in a company’s operating profit aedrnings, it can also result in severe
losses. For example, Cathay Pacific, the Hong Kbaged carrier, reported a fuel
hedging loss of HKD7.6 billion (USD979.9 milliondif the fiscal year 2008 (Hedging
Bites Cathay Pacific — — 2009).

Commercial passenger airlines cannot pass increfastdorices on to customers
very easily. However, on the cargo side, airlinessehlong included fuel price
surcharges in their fares. For example, the lagiggiant FedEx does not hedge any of
its jet fuel because it can vastly rely on passimggincreased fuel prices on to the cargo
customers. (Morrel & Swan 2006.) On the contrarys not that simple to adjust ticket
prices for passenger airlines.

Passenger airlines have been exposed to increasgoktition due to deregulation,
especially in Europe. Deregulation of the aviatiodustry has brought in a large
number of new entrants on to the market and hasdated a number of low-cost
carriers as well. This has led to lower margins, andact, in Europe there is evidence
that airlines cannot recover their full cost, whiaher a longer term is condition for
sustainable business. (Button, Costa & Cruz 2Qlikéwise, the consumer demand for
low prices and passengers’ perception of air trariapon being an undifferentiated
commodity often drive prices down to levels whemdirees often fail to cover fully
allocated costs (Wensveen 2007, 189).

Hedging with financial derivatives, typically reges immediate cash outlays in the
form of initial margins and the consequent margitis¢ especially the exchange-traded
products (Hull 2009, 26-27). The initial margin megents typically as much as 10% of
the hedged position’s nominal value (James 2003, B% positions are settled on a
daily basis and, therefore, additional margin déposmay be required for both the
airlines, which are short on fuel, and the riskrbmpcounterparties. (Hull 2009, 26—
27.) This might pose a problem for smaller carrigrat do not have adequate cash
available for the margins on top of the fuel bill.



1.2 Aim of the Thesis

Recent literature has mostly focused on the impaatommodity price risk on firm
value. The impact of financial risk managementtmalue of a firm has been studied
in several research papers (see Smith & Stulz 1BRmt, Scharfstein, and Stein 1993;
Allayannis and Weston 2001; Peréz-Gonzalez and 3@i; Jin and Jorion 2004,
Carter, Rogers, and Simkins 2002; Cobbs and Wd#20However, the commaodity
price exposure is less studied and, in the caswiafion, mostly for large international
airlines. Of particular interest for the researshhe effect of jet fuel price changes on
the airline stock returns. Studying fuel price rislanagement and jet fuel exposure in
the Nordic countries sheds light on how the Noaditnes manage their fuel price risk.
This is of particular interest since the Nordidiaars are small airlines in the global
context and may have less financial resourcesablaiffor risk management activities.
In addition, the thesis will provide evidence asvtether the exposure is different from
that, which has been found among the major U.S Eamdpean airlines.

The aim of the thesis is to study the effect offjedl price risk exposure on the
Nordic countries’ listed airlines over the time iperof 2006 to 2014. The listed airlines
in the Nordic countries include Finnair, ScandimavAirlines, Incelandair Group, and
Norwegian Air Shuttle. The exposure is measuredhassensitivity of stock price
returns to the underlying source of exposure akimon (1996). The exposure studied
in the thesis is the price return of jet fuel. TaEproach has a clear benefit: instead of
having to estimate the exposure with an indirectsnee, such as Tobin’s Q, the
approach allows the exposure coefficients to benastd on stock returns.

In addition, the thesis investigates how airlineshe Nordic countries manage fuel
price risk, and whether they prefer some produstethers given that they are rather
small in size. This is done in a multi-year contekich enables to draw conclusions on
how systematic the hedging is over time. It mayHze the publicly traded derivatives
instruments with their margin requirements are feasible for smaller Nordic carries,
due to the required liquidity for initial marginsié additional margin calls. What is
more, the data allows analysing whether the exgomsudifferent for low-cost carrier
when compared to traditional full service airlireasd whether the hedging practices are
different since one (Norwegian Air Shuttle) of tfeur listed airlines in the Nordic
countries is a low-cost carrier.

1.3  Methodology

The thesis employs both quantitative and qualigathethods. Using the publicly listed
stock return data of the airlines from the Nordiumtries, the extent of jet fuel price
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exposure is estimated. Eight years of stock retiata on the four carries was gathered
from Datastream database.

The qualitative approach analyses the fuel prisk management practices among
the carriers. The qualitative part is conducted rbgearching the annual reports,
financial reports, and interim reports of the pclglitraded airlines in the Nordic
countries. The analysis covers the same period nashé quantitative analysis.
Consequently, the thesis yields information how hieelging practices have evolved,
and how systematic the airlines are with their hegigractices over a longer time
period. To supplement the data gathered from thdighed materials, an interview of
an industry practitioner responsible for risk masragnt operations is included in the
thesis so as to further elaborate the practicaligjet fuel hedging. The interview was
semi-structured in nature, which allows the intevwée to discuss the fuel price risk
management instruments and practices relativelgdiyo What is more, studying the
financial statements of the airlines for severargeenhances the data because detailed
information about risk management policies, comryodirice risk hedging, and
company’s views on fuel price risk can be founarfrihe statements.

By combining both quantitative and qualitative @asé methods, the study aims at
further understanding the fuel price risk exposanel potentially finding supporting
evidence or reasoning behind the quantitative te&sdlo the best of the writer's
knowledge, the thesis is the first to employ mixeethods approach in studying jet fuel
price exposure and hedging.

14 Structure of the Thesis

In the second chapter, the relevant literaturerasdarch behind managing commodity
price risk is discussed. The third chapter analykesprice development of crude oil

and jet kerosene. In addition, the price formatadncrude oil is discussed and the
potential for unconventional energy sources is alsxussed. The fourth chapter
introduces how airlines can manage fuel price uiskg derivatives instruments. In the
fifth chapter, the focus is on jet fuel exposuretlodé Nordic airlines and how they

manage fuel price risk. The sixth chapter provitthesconclusions and the final chapter
includes a summary of the thesis.
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2 RISK MANAGEMENET

21  Concept of Risk

Risk is inherent in all human activities and itrstefrom the fact that many future
events are unknown in nature. Therefore, risk candéfined as “the exposure to
uncertainty”. Consequently, when studying risk, teamcepts must be segregated and
analysed separately. The first one being the uaicgytitself, and the second one being
the exposure of an individual, company, or entityhat very uncertainty. (Lhabitant &
Tinguely 2001, 345.)

Uncertainty could be described as the possibleroecce of one or multiple events
that can be estimated with probability distribuipso any possible realization of all the
possible events can occur with a given probability.a result, future events must be
precisely described and their probability distribos determined in order to study the
uncertainty. Therefore, analysing uncertainty itefdifficult since the probability
distributions of events are not known and they ntlastefore be inferred. In addition,
possible realizations on any event are difficultdietermine. (Lhabitant & Tinguely
2001, 345.) The abovementioned concept of uncéytairas introduced by Knight
(1921) in his famous dissertation Risk, Uncertaiahd Profit. Knight proposed that
uncertainty cannot be measured and that is why different from the concept risk.
Hence, the immeasurable uncertainty is often césdthe Knightian uncertainty
Uncertainty may also be ambiguity when it cannotibantified, but the probabilities of
different events can be ranked according to tletative likelihood (Krause 2006, 707).

While uncertainty is one important factor in assepgisk, the exposure to the
uncertainty is another critical component of thexaapt of risk. Different activities,
individuals, companies, and entities are not sityilaffected by the same uncertainty.
For example, future weather, which clearly canr@kbown at present, affects groups
heterogeneously. Weather conditions may be crdorabgriculture, while they have
very little impact on a number other economic atiés. Therefore, the exposure to
uncertainty plays a significant role in whether aséaced with a given risk or whether
it is of no significance at all. Consequently, itifng the exposures to given
uncertainties is essential in initiating risk masagnt. (Lhabitant & Tinguely 2001,
345.)

Risk management is not about avoiding risk entinalyis it about seeking it. In fact,
risk itself is neither good nor bad. Rather, consishould take risks in order to stay
in business and gain competitive advantage. Whaimsortant, however, is that
companies identify and manage risks properly. ifigng risks and managing them
properly may even become a source of profit for ganies. (Lhabitant & Tinguely



12

2001, 345.) What is more, firms must decide how musk to assume. On one hand
assuming a lot of risk (that is, not transferriny aisk at all) has the potential to carry
large positive cash flows. On the other hand, @rbehe potential to large losses as
well. Assuming little risk leads to lower potentiehash flows but at the same time
lessens the potential negative impact on cash fl&s differently, the more risk a

company assumes the higher the standard deviatiotheo expected cash flows.

(Keown, Titman, and Martin 2011, 651-652.) On tlatcary, mismanaged, wrongly

priced, misunderstood, and unidentified risk cawesaskly affect an organization’s

profits. Therefore, risk management is about oging risk, and thus successful

companies ought to take necessary risks to aclgeats but avoid excessive risk
taking. (Lhabitant & Tinguely 2001, 345.)

2.2 Financial Risks

Companies are faced with several kinds of risksnmiiegaging in business activities.
They include market risk, credit risk, liquidityski and basis risk. They can be analysed
with regards to business in general and with redpeterivatives contracts.

Market risk as a broad concept includes any pakliss due to adverse change in
market variables. These variables include inter&tsts, foreign exchange rates, equity
prices, and commodity prices. They may have a tloemdirect impact on companies.
The erosion of company’s operating margins duentease in input prices is an
example of a direct impact. On the contrary, if@igrs are exposed to changes in some
market variables and, as a consequence, faceutliiéis, a company faces an indirect
impact. (Lhabitant & Tinguely 2001, 346.) In theeegy market, market risk is often
referred to as price risk, and producers will tgflic face a loss when prices fall. In
contrast, energy users are adversely affected Wieeprices rise. (James 2003, 2.) This
commodity price risk is especially evident for miels. If the price of oil soars, the cost
for airlines also increases. Commodity price rigin @lso be very subtle in some
unusual instances. A case in point is aluminiundpotion in Iceland. The production
of aluminium requires a lot of electricity as arpairy input. However, the aluminium
producers in Iceland enjoy electricity producedrirthe country’s abundant geothermal
energy sources. Thus, when the price of oil in@gdise costs for their competitors rise,
while the input costs of Icelandic manufacturersna@ unchanged resulting in
competitive advantage. On the contrary, when tieef oil decreases and the cost for
competitors decrease, the Icelandic aluminium predd lose the competitive
advantage. (Smith, Smithson & Wilford 2003, 3468gRrdless of the industry or
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source of price risk, market risk by definition cée transferred in the market.
(Lhabitant & Tinguely 2001, 346.)

Credit risk stems from the fact that counterpartgynbe unable to perform an
obligation (Olson & Wu 2008, 18). There is a po#sibthat borrowers, bond issuers,
or counterparties in derivatives transactions dafault (Hull 2010, 289). In fact, most
transactions involve some credit risk. They ramgenffailing to pay an amount when
due, defaulting on conventional loans, to tradelicseand receivables being written off.
(Lhabitant & Tinguely 2001, 346.) In the case ofidatives contracts, it is said that a
hedgé is only as reliable as the credit worthiness ef tbunterparty. Especially in the
energy industry, credit risk management has becarap priority due to the Enron
disaster and the credit crunch. (James 2003, 2.)

Liquidity risk is related to the ease of converteng asset into cash amount equal to
its current market value. (Lhabitant & Tinguely 200347). In addition, a liquid
position means that it can be converted into caskhort notice (Hull 2010, 385). The
liquidity risk arises typically from insufficient arket depth or if the market faces
disruptions. What is more, the liquidity risk isrpeularly high in over-the-counter
markets. (Lhabitant & Tinguely 2001, 347). Liquidrisks can be triggered by financial
crises. If one has to liquidate an asset into caden could lead to fire-sale of the
asset. If the market for a given asset becomegiidlj it translates into larger bid-offer
spreadd Therefore, liquidating the asset could lead &sés. Liquidity risk can also be
related to the size of position. For example, irblly listed large companies the
liquidity risk is typically of no concern. Whethémne position is 10 000 stocks or 100
stocks, it can easily be easily liquidated on shutice. However, a $100 million
investment in non-investment grade company bondibg difficult to liquidate close
to the market price in short time period. What @rey the bid and offer prices are also
affected by the quantity in the transaction. Tyfcdhe larger the quantity in a selling
transaction, the higher the offer price. Similatlye larger the quantity when buying,
the lower the bid price. (Hull 2010, 385-387.) Inergy derivatives contracts, the
market can become illiquid due to political anditarly conflicts. For example, during
the Gulf War there was such high market volatitiat several banks and oil traders
would not present bid or offer prices. As a resatimpanies exposed to the market
could not always close out their positions or cauitly do so at a great discount. (James
2003, 3.)

2 A contract or action aimed at reducing the risifite of company’s future cashflows.
® Bid-offer spread is the price difference betwewnhid price at which an asset can be sold andftae
price at which the asset can be bought on the rharke better the liquidity the narrower the spread
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Companies that use derivatives instruments in prisk management are also
exposed to a risk particular to the derivativesti@mots — that is, basis risk. The basis is
the difference between the spot price of the assetg hedged and the price of the
derivatives contract being used. (Hull 2009, 51)-3aerefore, if the price difference
between the two prices (often different productd)apses or moves adversely, it could
lead to a loss. In price risk management, it mélaaisthe price of the hedge (derivatives
contract) may not move in sync with the underlyiagset that is being hedged.
Typically, the movements in the energy sector canriggered by several factors such
as poor weather conditions, political and militadgvelopments, or changes in
regulation. (James 2003, 4-5.)

The basis risk is composed of locational basis tim& basis. Locational basis
emerges if a company uses a derivatives contratigtpriced against exactly the same
commodity but trades in a different geographicgior. Consequently, the price in the
two regions (the location of the physical commodigng used and the location where
the derivatives contract is priced) may diverge dmdocal supply/demand factors,
political tensions, or pipeline problems. For exéang a company consumes European
gasoil and the derivatives contract used in hedgngingapore gasoil, the locational
basis risk emerges. (James 2003, 5.)

The time basis results when the physical consumpmifdhe commodity takes place
at another time than the hedge expires. The heuggrbe uncertain as to when the
exact physical transaction of the asset is takilagep It is also possible that hedger
must close out the hedged position before the exgdithe contracts. (Hull 2009, 51.)
For example, an electricity producer that expeajbdr natural gas prices (an input in
energy production) in the summer time hedges istipo by buying August contracts
in natural gas. However, if heat waves arrive earlhe summer, say in June, the price
for natural gas would spike then, and could alrdaglgubstantially lower in August. As
a result, the contract would not provide sufficigmbtection due to time disparity.
(James 2003, 5.) When there is more than one nusnietween the underlying in the
hedging instrument and the physical consumptiortarhmodity, a mixed basis risk
arises. For example, if an airline uses a MarchKi&bsene swap to hedge January
Gasoil Cargo consumption, both a time and prodasisbexposures emerge. (James
2003, 5.)

2.3 Hedging

At a general level risk management is the decisansactions taken by a company to
alter the risk profile of its future cash flows. Aattempt to reduce risk through these
actions is considered hedging, while increasing e¢kposures a company faces is



15

considered speculation. Therefore, it is importantistinct between these two when
considering risk management. However, one should that hedging does not alter the
risk itself but only transfers it to a counterpantyling to bear it. (Lhabitant & Tinguely
2003, 347.)

Companies can have different approaches towar#ls Tisey canignore the risk
which typically means not taking any measures imagang risks. However, this is not
really a relevant option because the public, reéguainvestors, and customers demand
greater accountability from the companies, anditheagement is often held personally
accountable for large losses. Then, companiesrgap limit risks. In doing so, higher
level of management can place limits on how musk ttie lower levels of management
are allowed to assume. The effectiveness of sucsunes, however, is dependent on
how well both the higher and lower management caasure and monitor the
exposures. In addition, companies chversify risks that is, take several uncorrelated
risks. This is typically integrated, at least torgodegree, in the operation of large firms
that have several product and/or service lines. @é¥@w this is not the case with smaller
firms that are far more specialised in their bussneperations. Lastly, companies can
manage risks However, managing risks does not necessarilynrtteat all the risks are
transferred. Instead, a company may choose whskis the company sees as a part of
its core operations, and which risks the companghes to transfer to other parties
using derivatives instruments. As there is not opgmal solution to risk management,
managing risks is often company specific. Individeampanies need therefore to
consider alternatives that best suit their busioégsctives, general views of world, and
obviously their budgets. (Lhabitant & Tinguely 203&7-349.)

At the core of risk management is the assessmewhiwh risks a company should
retain and which risks to mitigate by transferritige risk to outside parties. For
example, historically oil and gas exploration amddoction companies did not hedge
against the price fluctuation of oil and gas beeahgy viewed that investors wanted to
remain exposed to these risks. Management viewaditttwas the main reason why
they had invested in these sectors in the firstgldore recently, however, these very
companies have started to hedge against the corymuitie risk because they view
that their business is oil and gas exploration @radiuction, not speculation in energy
prices. Companies now view that they can operate refficiently as they are not fully
exposed to future commodity price fluctuations. ¢i<e et al. 2011, 651.)

Airlines, can try to mitigate fuel price risk ugirdifferent approaches that are not
mutually exclusive and can be used simultaneousiylines may improve fuel
efficiency of their operations, try to pass fueicprincreases on to customers either
using fuel surcharges or fare increases, or hedgepfice exposures using derivatives
markets or physical commodity markets. (Morrell 20088-190.)
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Typically, airlines buy fuel at major airports armb the world, and large
multinational fuel companies or their subsidiasegply it. The supplier companies are
responsible for the storage and delivery of thefietl at the airport. Purchasing
contracts with large oil companies typically inctua clause that allow for adjusting the
prices in accordance with world market price moveisieTherefore, the fuel prices for
airlines typically increase with little time lag tiregards to crude oil price increases.
Occasionally, airlines have co-operated and joiptlychased and stored fuel at some
airports, in order to assure fuel supply at a reaBte price with better bargaining
power. (Morrel 2003, 188-190.) However, these cdnsas are not large in scale. In
fact, they are not necessarily even airline allénede consortiums. (Holloway 2008,
288.) Moreover, airlines can try to pass priceeéases on to customers or introduce fuel
surcharges, but these measures are more feasiblbeoocargo side of the industry.
(Morrel 2003, 188-190.) Unlike any other airlindye, the American-based Delta Air
Lines took a novel and unconventional approachamaqging fuel price risk and bought
its own oil refinery to refine jet fuel from crud®l. According to the company, they
especially aim at managing the crack spread (theadpbetween jet fuel and crude oil
prices), or the refining margin, of jet fuel ovenude oil. What is more, the airline
highlighted that it seeks to benefit from sourcpwentially cheaper crude oil sources
from the states of North and South Dakota. (CAPAZD

In the short-term, increasing fuel efficiency relien operating procedures such as
flying at an optimal cruise speed, or using tamgrpolicies. Tankering means that
airlines tank up more fuel at a destination tharulkdoe the minimum required fuel
level, taking into consideration the reserve fesfls, if the cost of fuel is significantly
lower there. Normally, for the short or medium hélights, airlines need not to refill at
the destination airport unless they tanker. Altihgube extra fuel must be carried and it
increases the fuel consumption as the weight opthee increases, it might reduce the
overall fuel bill. (Morrell 2003, 188-190.) Anothgyotential operating procedure
reducing fuel consumption and, therefore, fuel g0 flying direct routing. Direct
routing means flying straight from point A to B, @re possible. For example, flying
straight from Bangkok to Tokyo, instead of sevevalypoints, would reduce the route
length by 20 nautical miles. This would result ®0lkilograms less fuel consumed on
an average Airbus A330 wide-body aircraft (an aificwith two passenger ailes)
operating the route. On the same route, flyingtde hs 2000 feet below the optimum
flight path altitude results in 600 kilograms mdéwel consumed. Also, making sure that
the cruising speed is optimal reduces fuel consiompif the cruising speed on the

* Airline alliance is a group of airlines closelyopearating. They offer the whole route network haf t
alliance to customers wihtout having to fly to gvdestination themselves airline by airline. Thésoa
share the customer loyalty programs to benefitridnelers using the airlines in the alliance.
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Airbus A330 is 0.01 Mach above the optimum, it villrn 800 kilograms more fuel on
this 2500 nautical mile route. Lastly, making stivat only needed catering is carried on
the plane, results in less fuel consumption as. Wwelt example, on the Bangkok-Tokyo
route, every 100 liters of unused drinking wateuses a 15-kilogram increase in fuel
consumption. (Weselby 2012.) The operating procegjurhowever, cannot be
dramatically altered due to strict safety requiratagbut small changes can add up to
significant savings in total. (Morrel 2003, 188-190

Over the longer term, airlines can also replacefldet using more fuel efficient
aircrafts, but it can only take place gradually.wdweer, once replaced, the more fuel
efficient fleet has the same impact as financialgmeg, as it reduces profit volatility
resulting from fuel price swings. (Morrell 2003,8:8.90.) Modern aircrafts are very
fuel efficient when comparing to jet airliners dfet past decades due to advances in
technology. Since the introduction of the commeratairliner, the fuel consumption
per seat has decreased by as much as 70% to dwdeinffoduction of composite
materials in aircrafts results in significantly lewfuel consumption. For example, the
Airbus A350 has more than 50% of composite materalit. When compared to
similar wide-body aircraft Boeing 777, an aircraith much less composite materials,
the A350 burns 25% less fuel. (Weselby 2012.) Sirlyij the American plane
manufacturer Boeing has introduced its wide-bodyraft, b787 Dreamliner, with
significant fuel efficiency gains. When comparedte Boeing 777, it burns about 20%
less fuel. Also, composite materials play an esalerdle in the manufacturing process.
The Dreamliner is 50% made out of composite md&enehereas the 777 has only 12%
composite materials in it. (Boeing Program Facte$2814.)

Lastly, companies can manage financial risk by ewyipy derivatives contracts.
Commodity producers and users can transfer the amhtynprice risk to speculators
that are willing to bear the risk. The commoditersstypically take long positiohén
the futures market, as they are shame underlying commodity. For example, airlines
typically engage in taking long positions in ordehedge against rising fuel prices. As
airlines hedge against price fluctuations of futceish position in a commodity, they are
considered hedgers. The counterparties, that havehysical requirements for the
commodity, are the speculators. They, however|ifaig the risk transformation and
are in fact the largest participants in the markéithout the speculators that seek to
profit from falling and rising prices, there woultbt be sufficient liquidity in the
market. (Fabozzi, Fuss & Kaiser 2008, 5-6.) Theeesaveral derivatives instruments

® By having a long hedge in derivatives, a compaitjgates the impact of a price increase of an input
Therefore, it can be considered as an input hedge.
® In physical markets, a short position means thairapany uses the physical commodity as an inpait an
is adversely affected should the price of the injpatease. Note that in derivatives a short hedge i
typically used to mitigate price decrease of ampout
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that airlines, and other companies for that mattan use in hedging activities. They
include forward contracts, futures contracts, amjcand swaps. What is more, airlines
can use combinations of derivatives instruments aadstruct different hedging
structures. These will be covered in more detaithe following chapters. Hedging
requires capital, for example, in the form of @litmargins and margin calls. Therefore,
most young passenger airlines do not engage imdiaahedging at first because they
use their credit to finance their potentially higjowth rates. (Morrell 2007, 190-191.)

24  Finance Theory and Risk Management

According to the capital asset pricing model (CARPMYyestors are only interested in
beta, which represents the market risk, and notidiesyncratic risk, which is a
company-specific risk. This is because, unlike ithesyncratic risk, the market risk
cannot be diversified away. (Welch 2014, 221.) CARNplies that investors diversify
away the company specific risk by investing in sedsified portfolio and are only
willing to pay for reduction in the non-diversifigmarket risk (Morrell & Swan 2006,
715). If a company hedges against a company-speeiposure, investors with
diversified portfolios will not appreciate thistiie hedging incurs additional expenses
for the company. The rationale behind this is tha&t company specific risk has very
little significance in the overall portfolio risknd its value. (Fite & Pfleiderer 1995,
142.) What is more, some managers choose not @eheecause they believe financial
manipulation is not within the firm’s expertise amyestor should do it instead. The
argument goes that companies are in the busingsdiéicing goods and services, not
to speculate in the financial markets. Similarlyanm managers believe that the cost of
hedging systematically exceeds the potential benefihabitant & Tinguely 2001.)
However, in the case of state-owned airlines heglgian be justified. A state is not
typically a portfolio investor. Therefore, the dotio of the state is not highly
diversified among different companies and differesgctors. The better the
diversification of the portfolio, the less risk rams in the overall portfolio.
Consequently, the risk is not diversified awayhe bverall state portfolio. As a result,
hedging against fuel price risk may be justifiecthe special case of state ownership.
(Morrel 2007, 192-193.)

It is not obvious however, that eliminating markiesk will have an impact on a
company’s value or that the company will gain frainUnexpected oil price shocks are
an example of a pervasive risk that has an impadeveral companies. However, oil
price shocks affect different companies in diffeéresays. Typically oil price increases
benefit oil producing companies and their earningsease as a result. On the contrary,
airlines’ earnings will decrease as a result. Tloeeg an investor with a diversified
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portfolio is at least partly hedged against thigkaarisk if he/she holds both the oil
companies’ and airlines’ shares. If airlines havers position in oil futures contracts
obtained from oil companies (as they typically dmd oil companies a corresponding
short position (hedge against falling prices), éxposure of an investor holding both
the airlines’ and oil companies’ stocks remainshamged. (Fite & Pfleiderer 1995,
142-143.)

In their famous study, Modigliani and Miller (1958pnclude that a company’s
financing decisions concerning debt and equity iemdevant under perfect market
conditions. This can be extended to the compansksiredging policy as well. Similar
to the company’s financing decisions, investors lcagige on their own using the same
derivatives instruments or undo the company’s hegigiecisions by taking the exact
opposite position. However, Lhabitant and Thingu&901) point out that due to
market imperfections, such as transaction costapanies should execute the hedging
instead of the individual investors. For examplee scale of the derivatives trading
conducted by companies provides them with lowersiation costs when compared to
individual investors. What is more, hedging agaifusl price risk is beneficial for
airlines when near bankruptcy, even under theieffcmarket conditions (Morrell &
Swan 2006). According to Pulvino (1998), airlineghwfinancial constraints and low
spare debt capacity are often forced to liquidatertassets when the overall industry
faces difficulties. The study found that finangyaleak airlines received an average
discount of 14% in distressed asset sales when a@upo the average market prices of
aircrafts. Morrell and Swan (2006) suggest thas twuld incur additional losses to
financially distressed airlines.

Financial distress and bankruptcy cause other tdzests as the need for legal,
auditing, and other expert services increase. Hewdle associated indirect financial
distress costs are claimed to be even more sulatartese include diverting the top
management’s attention from managing the daily rmess of the company, the
unwillingness of suppliers to engage in longer-t&antracts, and the customers being
more reluctant to buy the company’s products orises. (Fite & Pfleiderer 1995, 154.)
For airlines, financial distress incurs additionasts because they might have to engage
in fire sale of their assets in order to remainaagoing-concern. In this kind of
operational environment, it is justifiable to hedagainst fuel price risk since it may
result in avoiding bankruptcy in case of suddemeaase in the price of jet fuel. (Morrell
& Swan 2006.) Reducing the earnings volatility l®gfing can lower the probability of
the financial distress and the related costs (lthab& Thinguely 2001). However, it is
in these very instances that the distressed airliftenot have the resources needed to
acquire derivatives contracts for hedging becaudsthe required cash margins. The
cash margins ensure that the airline can honourctiract even if it becomes
unprofitable for the airline. (Morrell & Swan 2006.
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According to Morrell and Swan (2006), the expectetue of a commodity price
hedge is zero. If airlines are making profits witlel hedging and are expect to do so in
the future, they should have a separate proprietask for hedging because they no
longer are hedging but rather speculating. In tyalositions between sellers and
buyers of the derivatives instruments in oil arerdy balanced between the two groups.
Therefore, it is a zero-sum game and while oneypgains from a contract, the other
party faces the exact opposite loss. In additioa,mharkets are deep and liquid meaning
that there is a lot of participants including pssienal traders, commodity suppliers,
and significant portfolio investors. Airlines’ heelyy on the contrary, are rather
insignificant in proportion to the overall markeblume. Consequently, airlines’
transactions have no impact on the market pricdschwrepresent a well-examined
consensus. However, the idea that airlines profiy by chance and should expect zero
profits over the long term, does not imply thatdiad is not justified. Airlines hedge in
order to reduce volatility in expenditures and pspfto keep profits closer to an
average.

There is indeed evidence that managing fuel prisk can reduce the income
volatility of an airline. Rao (1999) studied thepatt of fuel price hedging on an
airline’s quarterly income using an average airlima was based on the ten largest US
carriers’ quarterly income, cost and revenue ddgating oil futures contracts where
used as the hedging instrument for quarterly feglsamption. The results exhibited a
more than 23% reduction in quarterly pre-tax incorokatility. The results are in line
with Morrell & Swan’s (2006) reasoning of reducittte income volatility instead of
aiming at long-term profits. Rao (1999), much Iierrel & Swan (2006), also notes
that while there is a potential to offset fuel primcrease and the results in current
period earnings, the objective of hedging is verycmto reduce the earnings volatility
over time instead of the current period.

25  Price Risk Management and Company Valuation

A wide body of literature concerning risk managettes been focused on the relation
between hedging various risks and their effect iom alue. Here we introduce the
relevant literature and its results.

In their study, Smith and Stulz (1985) developepgositive theory of hedging and
firm value maximisation. They found that hedgingregases firm valuation if a
company faces aonvextax function, that is, the marginal tax rate does increase
linearly with regards to pre-tax firm value buthmat is zero up until a certain pre-tax
income level and from there on increases as a cofwection. For example, if a
company’s pre-tax value increased by a given pragen the corporate tax bill would
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not increase linearly but less up until a point whéhe increase would be similar.
Similarly, the post-tax firm value is a concavedtion of the pre-tax income, meaning
that increasing the pre-tax value would increase gbst-tax valuation more, but the
post-tax value increase would diminish at a cerpagitax valuation and the increased
tax liability would undo the increased pre-tax \@alTherefore, as long as the cost of
hedging does not exceed the increase in post-tax falue, the post-tax valuation
increases more than the corporate tax liability.atfdition, firms can benefit from
hedging since it can reduce the expected bankrugisys, even though the hedging
might be costly. Similarly, Froot, Scharfstein, aBtein (1993) studied rationales
behind corporate financial hedging and concluded iedging can significantly reduce
the costs of external funding and, thus, alleviatderinvestment problem and therefore
increase firm value.

The hedging of specific risks and their impact aimfvaluation has also been
studied in various papers. Allayannis and West@®{2 examined the effect of foreign
exchange hedging and the relative firm valuatiomgushe Tobin’'s Q. Tobin’s Q is
derived by dividing the market value of the comparagssets by the replacement cost of
the assets in place. Firm’s that earn negative ssxceturns and aren’t utilizing their
assets efficiently have a value of less than 1r0th@ contrary, companies that employ
their assets efficiently are typically trading abin’s Q of over 1.0. (Damodaran 2012,
538.) The results by Allayanis and Weston (20019wsdd that foreign exchange
hedging increased firm valuation as measured byni®©K. They interpret the results
as hedging the foreign currency risk is positiveiated to firm value and it increases
the relative valuation of the company. Likewiseré&2eGonzalez and Yun (2014)
studied the effects of hedging with weather deneat contracts for gas and electric
utilities companies. They found that companies tktrted employing weather
derivatives contracts saw at least a 6% increasaarket-to-book ratios. In addition,
they discovered that hedging led to more aggresBnancing policies and higher
investment levels. This is in line with the Fro8tharfstein, and Stein (1993) and their
alleviation of underinvestment problem. Howeven dnd Jorion (2004) studied the
hedging activities of U.S. oil and gas producerairg gas and oil price risk. They
came up with contradicting results and concluded there is no clear evidence that
hedging gas and oil price risk affects firm valaatias measured by Tobin’s Q. They
question if the positive firm value found in othgtudies is solely due to financial
hedging or could it be the total impact of hedgmgivities, including operational
hedging as well.

There is evidence that fuel hedging makes econeamse to airlines. Carter, Rogers,
and Simkins (2002) studied the effect of jet fuetihing on firm value among 26 U.S.
airlines. As measured by Tobin’s Q, they found ddmeg premium of 14.94-16.08%
for the airlines that engage in jet fuel hedgimgadidition, they reported that initiating a
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jet fuel hedging program increased firm valuatignl2.55-13.68% when compared to
non-hedgers. They argued that the hedging premiasdue to the fact that during high
jet fuel prices the airline industry has low cakiws and investment possibilities are
positively related to high jet fuel prices. Themefohedging fuel price risk protects cash
flows during high jet fuel price periods, and emabthe airlines to buy assets from
distressed airlines at a discount. Again, the pregation is in line with Froot,
Scharfstein, and Stein (1993) where they conclutietl hedging might alleviate the
underinvestment problem. However, in a revised ystoal jet fuel hedging and firm
valuation, Carter, Roger and Simkins (2006) founkedging premium that was less
than in the original paper. The hedging premiunthia revised study was between 5—
10%.

Cobbs and Wolf (2004) studied the relationship leetwthe level of hedging and
firm valuation among U.S. airlines. They concludledt the more of the upcoming fuel
consumption was hedged the higher the companyisatiah. In addition, they found
that the companies employing a systematic fuekmigk management program paid the
average market price or less for jet fuel, wherémes companies not systematically
hedging fuel price risk paid the average market ppoe or more for the fuel.

26  Commodity Price Risk and Exposure

Most of the previous literature has focused on lmegdand firm valuation. However,
commodity price risks and related exposures asedesglied. Even tough, they have the
benefit of allowing the researchers to analysedihect impact of a given exposure to
company’s stock returns instead of having to de#h wdirect measures such as the
Tobin’s Q.

In a large study on commodity price exposures on-fir@ncial firms, Bartram
(2005) studied the effect of various commodity @riexposures to different non-
financial industries. In the study including 490nfinancial firms, he found that the
commodity price exposures were significant for shenple firms. However, the fraction
of companies with statistically significant firm mosure was similar to interest rate
exposures found in other studies. Despite the tfzatt the commodity prices exhibit
higher volatility than interest rates, Bartram sesjg that, on one hand, the commodity
price exposures might have little impact on theraNeash flows for some companies.
On the other hand, the companies are somewhatssiotén hedging the commodity
price risks.
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Among the airline industry there is only few papstsdying the direct exposure to
jet fuel price risks. Carter, Rogers, Simkins, dnelanor (2014) studied the extent of jet
fuel price risk exposure to publicly traded U.Sliaes. They found that the exposure
coefficients are larger when jet fuel prices arghhor on the rise. With similar
approach, Berghotfer and Lucey (2014) studied théupd price exposure between the
U.S, European, and Asian carriers. They found teamcarriers to be more exposed
than European airlines but less than their Americannterparts. In addition, the
differences between the regional exposures werstgtally significant. Similarly,
Carter, Rogers, Simkins, and Treanor (2014) fourad the jet fuel exposure was of
statistical significance for all the continentg’liaies.

In addition to United States, Asia, and Europe,danu(2004) studied the financial
risk exposures in New Zealand and Australia. In ghper, Loudon investigated and
compared the Australian flagship carrier, Qantag] the New Zealand’'s national
carrier Air New Zealand. The results were ambigudigh regards to fuel price risk
the results varied between the companies and éiffeime-horizons. For Qantas, the
fuel price exposures were all negative, and mageifstant over the longest periods of
52 and 156-week time-horizons. However, there wdiffierences among the two
carriers. Surprisingly, the Air New Zealand hadasipive jet fuel price risk coefficient
for the time horizons of 4, 13, and 52 weeks, with 52-week time-horizon being
statistically significant. The sample period wasfr1996 to 2003.
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3 PRICE OF OIL AND JET FUEL

3.1  Qil Price Development During the 2000s

The price of crude oil has been quite volatileria 2£' century. In addition, the overall
price level has increased quite significantly. Fegd displays the monthly spot prices
per barrel of the Brent crude oil, jet kerosener¢@as CIF Northwest Europe), and the
difference between the two known as the crack spoeaalternatively, refining margin.
The data is collected from Thomson-Reuters Datastr@atabase.
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Figure 1 Price of Brent crude, jet kerosene, aadlcspread

It can be seen from the Figure 1 that the pricerafle oil has been mostly on the
increase since the beginning of the 2000s. In JgnR@00, Brent crude traded at
USD24.09 per barrel and from there on it mostly tkeing, until peaking at
USD145.65 in July 2008. However, the Global Finah&risis caused the price of
crude oil to fall sharply down to USD43.84 in oriilye months. The price rebounded
quite quickly to about USD120 per barrel and hasnbigading at more than USD100
for the last few years.

" In the Incoterms of International Chamber of ConuaeCIF stands for cost, insurance, and freight.
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Jet fuel is refined from crude oil and thus exHilsitgh correlation with the price of
crude oil, as can be observed from the Figure lwever, the crack spread, which
represents the refining margin over the price aideroil, does not seem to remain
constant over the time period. In January 2001,ctiaek spread stood at USD10 per
barrel but has varied over time. Two observatiomscerning the crack spread can be
made from the Figure 1. First, the refining margias lower when the crude traded at
lower prices during the first five years. In addiitj the refining margin has been higher
during last few years when oil has been tradingJ8D100 or more. Secondly, the
refining margin tends to widen during higher vdigti of crude oil prices. Morrell
(2008) argues that the refining margin tends toewiduring eras of military conflict
when the need for jet fuel by the military sharjpigreases. This has been the case in the
beginning of the 1970s, 1980s, and the 2000s.

3.2 Price For mation of Qil

Jet fuel is refined from crude oil and, therefaitee development of crude oil price
influences the jet fuel prices significantly. Inder to better understand the volatile
nature of jet kerosene prices, it is importantttmlyg the price formation of crude oil.

The crude oil market is the largest commodity makdhe world with production
valued at USD2.7 trillion in 2012. Since crudetak high yield in energy production in
relation to low production costs, it is the mosgmsiicant source of fuel for
transportation and other industrial applicationgaliante 2013, 74.) All crude oil
varieties are priced against benchmark crudesnths important of which are the West
Texas Intermediate (WTI), ICE Brent, and DME Omaiine-newest of the benchmarks.
ICE and DME are also major oil exchanges. The fonobf these benchmark crudes is
to facilitate the price discovery between the globwrginal demand and supply.
Although the crude oil price should stand at a llewbere the marginal cost of
production is equal to marginal utility from thensmmption, the crude oil price tends to
trade at a level above the lowest marginal cograduction. For example, the marginal
cost of producing WTI from the Gulf States’ fieldsuld be as low as USD6.00 per
barrel. Instead, the price of crude oil tends feect approximately its value in use, and
not its marginal cost of production. This is dudhte fact that consumers compete over
crude oil supply at unprecedented levels, whichhpasthe oil demand schedule
outwards. The demand from developing countriese@afly China, has significantly
contributed to this phenomenon. (Garis 2009, 42242

Futures markets play a significant role in derivthg crude oil spot market prices.
The futures market represents the expected futuce pf oil that serves as a proxy for
pricing the commaodity in the present. In the futunearkets, hedgers try mitigate their
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price risk while their counterparties, the spearst assume the price risk in order to
make a potential profit from bearing the risk. Gamgently, the futures market can be
seen as a market for insurance against price Tslshed light on the scale of the crude
oil futures market, the daily volume of futures trants is 20-fold when compared to
the physical commodity. In fact, the crude oil fets market is the largest commodity
futures market in terms of volume. However, thieglaot risk the sufficient availability
of the actual crude oil because most of the cotgrae closed before the delivery by
taking the exact opposite position, resulting imet zero position in the physical
market. (Garis 2009, 422-424.)

Despite the futures market, the pricing of commedifundamentally has demand
and supply factors behind them. As the global eoongrows, it increases the demand
for crude oil, which translates into increasing miices. Currently, increasing demand
in emerging economies is one of the most signific@@mand drives for crude oil as
well as other commodities. The demand growth esfigcin China has been of
significant importance over the last 10-15 yeavaliante 2013, 282—-284.) Similarly,
according to the International Energy AssociatitBA] (2011), the growth in oil
demand will remain the highest in Asia where theRGgowth outpaces the rest of the
world. Consequently, IEA forecasts that the regiglhaccount for 75% of the increase
in the global oil demand. For example, the suddenease in oil demand from China
and India in the beginning of the 2000s lowered glabal oil reserves. This was a
typical demand shock that caused both the oil it the volatility to increase. (Guo
& Kliesen 2005, 674.)

The oil industry, including the production, distitibn, and refining, is a cyclical
industry as a whole. On one hand, when crudesditading at low levels, producers
have very little incentive to invest and expand ithigastructure. On the other hand,
when oil is trading at a high price, and the indus investing, expansion projects take
about five years to be completed, which cause éanpiice increases. Therefore, there is
typically too little production capacity to meeethlobal demand, when the prices are at
reasonable or low levels, or too much productiopaciy to keep the prices at levels
that allows the expansion investments to remairfitplide once they have been
completed. The cause of the imbalance is that ower the demand function of crude
oil is a continuously increasing function wherehs supply is non-continuous with
discrete increases. (Garis 2009, 437.) As a rethdt,short-term supply schedule of
crude oil can be very steep depending on the agisgserves available to market and
production capacity limitations (Barsky & Kilian @@, 131).

In addition to production capacity, supply shocks cause price spikes as well.
These could be a result of wars, production linotet, and political decisions (Morrell
& Swan 2006, 725). For example, in both March 188@ March 1998, OPEC decided
to cut production in order to put a halt to fallioid prices (Fattouh 2007, 1). The falling
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oil prices were a result of the financial crisisAsia and the related negative demand
shock. Similarly, the Gulf War caused oil pricesstrar in the early 1990s. (Barsky &
Kilian 2004, 127-131.)

While the fundamental demand and supply driversnfahe basis for oil price
formation over the long-term, the psychologicalextp behind the market cannot be
overlooked. In fact, the psychological aspects aate the price formation in certain
instances. For example, the daily oil balance dedviews on the volume of surplus
capacity that could supply the market if needethi@rfce the regime of price discovery.
When there is consensus that there is sufficiemplssl capacity in case of any
unexpected events, the demand and supply fundalmeddaninate. However, if the
available surplus production capacity falls belaywme trigger level, the pricing based
on supply and demand no longer form the basis fice gormation. Instead, fear and
greed take over, and the psychological factors dateithe price behaviour in crude
markets. In 2007, this psychological trigger level available surplus production
capacity was estimated to be 2 million barrelsdagr. (Garis 2009, 420-430.)

The market participants in the crude oil futuresrkets include both hedgers and
speculators. The hedgers are typically companias tise crude oil or refined oil
products as an input or companies selling the produfor example, refineries or oil
distributors. Speculators, on the other hand, ddage any concrete need for crude oil.
Instead, they try to gain from oil price movemeans are therefore willing to bear the
risk. The speculators include hedge funds that eynlgiverage in order to even further
gain exposure to the oil price movements. The &abilafutures transactions are
executed via traders who work at commodity exchanbpeaddition to taking in orders,
the traders can also act as source of informatornthie market participants concerning
the potential future market developments. (Gari392@20-425.)

In spot markets, future expectations play a sigaift role in price formation. Even if
the ex-ante expectations are solely based on awers perceptions of other market
participants’ response to an exogenous event. Whermarket participants strongly
view that a certain event will have certain consgmes on the market, they will act
based on this view. Therefore, the resulting magftdcts are a consequence of the
market participants’ own actions based on theiraete perceptions, instead of the
market effects being a result of the actual eveeheoccurring. For example, if there
are news headlines that the Northeast in the Uh& Eairope, both of which are major
heating oil consumers, are expected to face anuatiyscold winter, the market
participants expect the price of crude oil to ias® in these markets as a result of
related demand. In fact, the price oil will likelycrease even though there is enough
surplus capacity to meet the weather-related demaoctase because the market
participants expect the demand to increase duhiegatinter ex-ante. The traders buy
the oil immediately after the news before its psoars because they assume they will
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have to pay more for it later on. Consequently,neNehere was enough surplus oil
supply, the resulting oil price increase is a resfilmarket participants’ own buying
behaviour instead of the actual increase in theatehfior the heating oil resulting from
an exceptionally cold winter. (Garis 2009, 426-327.

The tendency of the market to a one-sided view itimere upward or downward
markets exacerbates the phenomenon known as thecyfabf composition in
economics. According to the phenomenon, individdladd react rationally in response
to market signals cause instability in the marketduse all the rational market
participants react similarly to these market sign&or example, if OPEC announces
that the oil market is sufficiently supplied at @mt production levels, it is rational
behaviour to buy crude oil before the price apmtes. As a result the markets face
abnormal returns. The price increase is steepeitdenkls off at a higher level because
everyone acted similarly in response to the OPB@®uncement. (Garis 2009, 433.)

Commodity markets are highly volatile due to subth use of leverage, especially
among speculators, and their relatively short tiagzon. This also translates into very
high sensitivity to news. (Garis 2009, 431.) Foarmayple, the ten largest 12-month oil
futures’ price changes between the April 1983 amddiber 2004 took place on the
very days when the Wall Street Journal reportediabgogenous shocks. The largest
daily price changes were in response to news comgethe political instability in the
Middle East and OPECs production decisions. (GuKli&sen 2009, 674.) In fact, it
has been estimated that the political instabilitythe Middle East contributed a risk
premium of USD18-24 for crude oil in 2006 and 2QGaris 2009, 422).

3.3  Unconventional and Alternative Energy Sources

While conventional crude oil is widely used as ainmsource for refined petroleum
products, there are also other products that may @h increasing role in the future.
These include shale oil and other alternative gnexurces. Amid high fuel prices
during the past few years, technological advanodseatrepreneurial take have resulted
in the introduction of hydraulic fracturing, or &tking”, that facilitates the utilisation of
shale oil (Gaston 2014).

Oil shale is fine-grained sedimentary rock thatdgsesubstantial amounts of oil and
combustible gas during destructive distillation. &tfer shale oil deposits can be
developed and are viable depends on several fadtoss, there is the location of a
shale oil reservoir. The geological location of fveirce greatly dictates if a deposit can
be recovered. For example, shale oil can be fowanh fpopulated areas, parks, or
wildlife refuges that cannot be entered. Howevechhological advances may allow
fracking from locations that have been previousthphtainable. Second, the physical
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and chemical characteristics of the resource anariofary importance in determining
the viability of shale oil production from partieullocation. There is a lot of variation
in the organic content and oil yield of shale dihe yield can range from 100 to 200
litres per metric ton of rock. Consequently, U.&ofdgical Survey has adapted a lower
limit of approximately 40 litres per metric ton afck for oil-shale land classification.
Ultimately, the availability and price of convemnta petroleum dictates if oil-shale
production and industry are economically viablerave longer term. At current, only
few discovered deposits could be mined and prodesseil shale as an economically
competing alternative to traditional petroleumliS¢iome countries that have vast shale
oil resources but lack petroleum reserves deer é@xpedient to invest in and develop
the oil-shale industry. What is more, the supplycofventional petroleum is likely to
diminish in the future, and, therefore, its pricdl \ikely increase. As a result, the shale
oil has the potential to become of much greateront@mce as a production source of
electricity, fuel, and other industrial productgliuding petrochemicals. (Dyni 2009,
77-80.)

While fossil fuels are currently major sources ofelf in aviation and other
transportation industries, there have been expetatiens using alternative fuels as
well. According to IATA (2014) 21 airlines had usalternative fuels for a commercial
flight. In fact, it was only six years ago that Bua scenario was considered purely
hypothetical. When considering alternative fuels ji&i kerosene, there had not been
approved alternatives until the ASTM approved todopice alternative HEFA fuels, that
is, fuels made by hydro processing vegetable it @nimal fats. What is more, the
commercial availability of biofuels is still veryinlited and, there is no routine
production of alternative jet fuel. However, them® now signals that there would be
regular production of alternative jet fuel in thean future. Even though, the technology
for producing alternative fuels already existss ithe economics and regulatory policies
that dictate the feasibility of bio jet fuels. Asliaes operate in a highly competitive and
low-margin industry, it can be expected that bitdud® not overtake conventional fossil
fuels unless they are cost-competitive with the veotional jet kerosene. The
competiveness, on short term, could stem from @alithat give incentives to produce
and use alternative jet fuels. (IATA Report on Afitive Fuels 2014).

In order for alternative biofuels to be viable @placing the conventional jet fuel in
large scale, there are several requirements that beimet. First, the alternative bio
fuels should be both sustainable and have a sn@hon footprint when taking into
consideration other factors, such as productionywek. Second, it is required that
alternative jet fuels can be mixed with conventioje fuel and do not require the
modification or adaptation of aircraft or enginés.addition, it should be possible to
distribute the alternative jet fuels using the saswpply infrastructure as the
conventional jet fuel. Third, the alternative jeefs should have similar specifications
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than the conventional jet fuel in order to be sustale in use. Especially, the resistance
to cold should meet the -40°C of Jet A and the G48f Jet A-1 standards. What is
more, the energy density should be at least th& #2gajoules per kilogram, that of the
conventional jet fuel. Obviously, should the eneocgytent be significantly lower, the
aircrafts could not fly sufficient distances witietsame volume of fuel. Consequently,
automotive bioethanol and biodiesel are not feasdliternatives. Fourth, the alternative
fuels should meet the sustainability criteria. Ehaslude reducing the lifecycle carbon
emissions, meeting the Ilimited fresh water requaets, not contributing to
deforestation, and not competing with food productiSuch alternative sources of
biomass that could meet the criteria include camaetirops, switch grass, used cooking
oils, municipal waste, and algae. Lastly, the makallenges behind large-scale
adaptation of biofuels are commercial and polificedt so much technical. Currently,
bio fuels are significantly more expensive thanweorional kerosene. In addition,
investment in the production infrastructure is IGWerefore, carefully assessed policies
are needed to increase the investment in the ptioduand development of bio jet
fuels. (IATA Fact Sheet: Alternative Fuels 2014.)
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4 MANAGING FUEL PRICE RISK USING DERIVATIVES
INSTRUMENTS

How airlines can employ derivatives contracts irelfyrice risk management is
introduced in this section. Furthermore, how thestruments can mitigate the fuel
price exposure is explained and further elaboratétl examples. The instruments
discussed here include swap, forward, futures,aatidn contracts.

4.1 Swaps

A swap contract is an agreement in which two paudigree to exchange specified cash
flows at predetermined intervals in the future (®nat al. 2003, 354). The term swap
stems from the nature of the contract itself. Twarderparts entering into the contract,
that is the buyer and the seller (long and shositjpm), exchange a fixed price at
present to an unknown floating price in the futUBgap contracts are in legal terms
purely financial contracts that never go to phylstelivery of the underlying asset or
commodity. Only the cash flows are exchanged. Theze swap contracts allow
companies to take advantage of price movementseirunderlying asset that the swap
price is linked to. In a swap agreement, contractigs must agree on the fixed price of
the underlying and the reference price to whichflbating price is linked to. What is
more, the start and end date must be decided, $o lasve a date when the contract
becomes effective and when it terminates. Likewpsieing period must also be agreed
on, that is, how often the difference between tixedf and the floating price is
calculated. Lastly, a payment due date is alstiénstvap contract terms. In commodity
markets, over-the-counfederivatives typically price out on a monthly basis even if
the price difference is calculated on quarterlyiasne third of the contract volume
will be settled after each month. (James 2003, 65-1

Swap contracts are typically tailor-made contréatéd airlines can have, for instance,
with jet fuel suppliers. For example, an airlinenanter into a swap contract that is
effective for a calendar year. The contract woulduge a fixed-price monthly delivery
of a specified quantity of jet fuel for the airlin®ver the effective time period, the
realized reference prices are compared to the medimed fixed swap price. If the
realized reference price is higher than the fixettep the fuel supplier pays the
difference between the fixed and floating price tiplied by the quantity of monthly
fuel delivery. (Morrell & Swan 2006, 716.) Conseqtlg, only the difference between

8 Over-the-counter instruments are not publicliytelis instruments. Instead, they are tailormade
agreements between the contract parties.
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the fixed and floating price is exchanged instefihe notional principal of the contract
(James 2003, 17).

There are several types of swaps contracts avaif@ol market participants in the
energy markets. The most basic type of swap cadnigathe plain vanilla. In a plain
vanilla swap contract, a floating price of an uiyglag asset is exchanged to a fixed
price in the future or vice versa. It is a montklyap, so the floating price is calculated
as a monthly average and is then compared toxbd firice. Next, there athfferential
swaps A differential swap is much like a plain vaniaap, but instead of a fixed price
being compared to a floating reference price, thased on a price difference between
two underlying assets. Therefore, it allows forhexuging a floating price difference, or
spread, to a fixed difference. For example, thmire§ margin of jet fuel over crude oil
could be hedged using a differential swap. In fdot, most popular differential swap
contract in the oil sector is the Jet Kero versasdd, also known as the regrade swap.
Then, there arparticipation swapghat are otherwise similar to plain vanilla swams,
the participation in the unfavourable price difiere is not 100%. For example, if a
counterpart buys a fixed price, and the refereadewer, the counterpart only pays an
agreed percentage of the difference between tleel fand the floating reference price.
Similarly, a participant selling a fixed price iRahange for floating price does not pay
100% if the fixed price is lower than the floatingference price. What is more, the
lower the participation rate, the lower the fixatte quoted for participation swap for a
seller of fixed price. On the contrary, the lowhe tparticipation rate, the higher the
fixed price for seller of floating price when conmngd to a normal plain vanilla swap.
(James 2003, 16-18.)

Figure 2 illustrates how an airline can use a fipede swap contract to hedge
against fuel price fluctuations.
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Figure 2 A fixed price swap contract for hedgingfiel exposure (James 2003, 178)

In figure 2, the airline enters into swap contrant swaps the floating price to a
fixed price. The counterparty, on the other hamguleas to receive fixed price instead of
floating price. For example, the airline buys atixprice for a monthly jet fuel delivery
of 50 000 barrels. The contract is effective faratendar year. The counterparty in the
swap agreement can be an investment bank, for dgathat agrees to receive a fixed
price in exchange for floating price. The referemriEe used in the contract is Jet
Cargoes CIF NWE (cost insurance and freight, Noviast Europe) price index. The
reference price, to which the fixed price is conegato, is calculated monthly as the
arithmetic mean of daily spot price quotations fribra Platts price information service
that provides energy industry information and bemark prices for commodities. (see
Schofield 2007, 146.)

Over the course of the effective contract period thonthly average price is
calculated for the floating reference price and parad to the fixed price. If the fixed
price is, for instance, USD40 per barrel of jetdseme, and the average price for the
floating Jet Cargoes CIF NWE delivery is more thi8D40, the counterparty pays the
airline the difference multiplied by the contraclwme, which was 50 000 barrels in the
example. On the contrary, the airline pays theediffice multiplied by the contract
volume if the fixed price is higher than the mogthlverage price for the reference jet
fuel. Therefore, the net cost for jet fuel for thieline isthe jet kerosene spot market
price = cash flow from the hedgésee Schofield 2007, 146 and James 2003, 178-190.

Table 1 provides monthly cash flows of the USD4&di price jet kerosene swap
contract from the airline’s point of view. In addi, the total cash flow impact is
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presented in the table to highlight the net eftddhe hedge on fuel price. Note that the
monthly average prices for Jet Cargoes CIF NEW fateonal and for illustrative
purposes only.

Table 1 Monthly cash flow settlements of the jetdsene swap contract
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Fixed Monthl Monthl
2010 | Volume Price $ ReferencZ S Settlemer:lt )
Jan 50 000 40 38 -100000
Feb 50 000 40 39 -50000
Mar 50 000 40 42 100000
May 50 000 40 43 150000
Jun 50 000 40 41 50000
Jul 50 000 40 40 0
Aug 50 000 40 39 -50000
Sep 50 000 40 39 -50000
Oct 50 000 40 42 100000
Nov 50 000 40 41 50000
Dec 50 000 40 40 0
Total | 550000 barrels S 200000

From table 1 we can observe that the monthly se#id varies depending only on
the monthly floating reference price. In January thonthly average price is USD38,
and the fixed price the airline bought stands aDW& Therefore, the airline pays the
difference USD2 multiplied by the contract voluntethe counterparty in addition to
physical spot market price. For example, in Jantiaeynet cash flow from the hedge
for the airline is as follows: USD(38 — 40) per barrel * 50 000 barrels =
—USD100 000 so the airline pays the counterparty USD100 000 tlg@ contrary, the
airline receives USD(42 — 40) per barrel « 50 000 barrels = USD100 000 in
October from the hedge. This, in turn, is paid ey tounterparty. The total effect of the
swap contract for the airline’s cash flows is pesitoy USD200 000 over the course of
the hedge.

In the commodities market, it is of common practicederive the price of jet fuel
from the price of gasolil or heating oil. This dwefact that both distilled products are
refined from crude oil and have similar productrelageristics. Typically, the price of
jet kerosene is the price of gasoil or heatingwath a premium on top because the
product quality requirements are stricter for jglfthan heating oil or gasoil. Airlines,
however, can hedge themselves against the divezgehthe two prices using the
differential swap contract. The differential swapet the jet fuel premium over the
heating oil, and the fixed price is then comparetht floating price difference between
the two products. (Schofield 2007, 146-147.)



36

4.2 Futures

A futures contract is a commitment to buy or sell asset in the future at a
predetermined price. Futures are standardized axistthat are traded on exchanges
such as Chicago Mercantile Exchange (CME) and doteémental Exchange (ICE). A
counterpart agreeing to buy an asset in the fuatire predetermined price has a long
position. On the contrary, a counterpart committmgelling an asset in the future at a
specified price has a short position. The agreezk ps the current futures price of the
underlying asset for future delivery at a givered@tull 2009, 6, 21-22.)

In a standardized energy futures contract, theodoltletails are specified (James

2003, 34-35):
. Underlying assetthe energy commaodity or price index to which toatract is
based on

. Contract sizethe volume of the underlying in one futures caatr

. Delivery cycle the months for which the contract can be traded

. Expiration date the date on which the trading month of the cattria

question will cease to exist and all the relateligabions will terminate

. Grade or quality specification of the underlyingdathe delivery locationa

detailed description of the energy commodity oreotunderlying in question
including higher or lower quality and its alternakelivery locations available
at a premium or discount

. Settlementthe terms for physical delivery or cash settlemanthe futures

contract (typically the unit price is the only netandard feature of a futures
contract)

There are also other predetermined limits on sévirares contracts. Many
contracts have price limits on the daily price moeats. Should a futures contract price
decrease from the previous trading day by an amegual to the daily price limit, the
contract would be limit down. Likewise, should ttantract’s price soar by the amount
of daily price limit, the contract would end up hgilimit up. Once a limit move is
reached, the trading is typically ceased for the @espite the limits, the exchange has,
in some instances, the authority to intervene amghge the limits. The price limits
prevent large price moves resulting from specutaixcesses. In addition to price
changes, there are limits to the size of the pwsitine can have in a given contract. The
size limits are aimed at preventing the speculdiar® exercising excessive influence
on the market. (Hull 2009, 25.)

In exchange traded futures contracts, hedgers meieth bear any counterparty risk.
This due to the fact that the clearing house ofetkehange guarantees the performance
of the contracts traded on the exchange. This ssipte because the clearing house
requires counterparts to deposit an initial margira margin account that typically
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amounts to about 10% of the notional value of tteires contract. (James 2003, 13,
35.) At the end of every trading day, the positiohshe counterparties are adjusted to
reflect the gain or loss from the futures contradtis marking-to-market is done by
adjusting the balances between the margin accolintse balance on the margin
account falls below the maintenance margin, theestor is required to top up the
margin account. This is known as the variance marfgonversely, if the balance on the
margin account is above the maintenance margintaldavourable price movements,
any excess balance can be withdrawn from the atc@dall 2009, 26-27.) If one is
using a broker to execute the trading, the brokérde these daily settlements given
that the customer has a credit line (James 2033, 13

Airlines typically take long position when hedgiagainst fuel price risk with futures
contracts. A long position is ideal for a compahgttmust buy a commodity in the
future and the price of which it wants lock in befleand. (Hull 2009, 47.) Futures
contracts on jet kerosene are only available onTibkyo Commodities Exchange
(TOCOM) and the open interest on these contraatatier low (Morrel 2007, 191). In
addition, these contracts are denominated in Japayen. Therefore, airlines employ
oil or gasoil futures in hedging the price riskjeff kerosene. (Cobbs & Wolf 2004, 3.)
For example, gasoil is widely used in hedging beseanf its high correlation with the
price of jet kerosene (Rao 1999, 39). Furthermibre price of jet fuel has been tracking
the price of crude oil as well (Morrell 2007, 191).

Airlines are exposed to basis risk when managired fwice risk with futures. It is
possible that the spot price and the futures pareenot moving in tandem. The basis
can be defined as the difference between the spo pnd the futures price of the
underlying at any time t. The basis risk can bategl to time basis and product basis. If
there is not a futures contract available on th@eudying, the product basis risk arises.
Likewise, if the hedged position must be closed lmefbre its maturity, it can cause a
time basis risk. Therefore, one must consider allyefvhich underlying asset to use in
the futures contract. Typically, the futures priaed spot price of the underlying
converge toward the expiry of the futures contrédull 2009, 51-53.) Consequently,
the market is said to be in contango when the pfogeprompt delivery of the
commodity is lower than that for deferred deliveonversely, the market is in
backwardation when the price of prompt delivenhigher than the future delivery of
the commodity. (Bellalah 2009, 7-8.) When enterintp the futures contract, the
current spot price, the current futures price aradunity are known, so the future basis
is the only unknown variable in the hedge. For lbiegges that airlines typically have,
the unexpected strengthening of the basis worsenkeddger’s position. In contrast, the
unexpected weakening of the basis benefits the oofnide long position. (Hull 2009
51-53.)
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In practice, airlines hedge jet fuel price riskngsifutures with other underlying
commodities than jet kerosene. Consequently, theyagaged in a practice known as
cross hedging. (Hull 2009, 55.) This, in turn, esg@® the airlines to basis risk because
the underlying commaodity and jet fuel do not hayeedect correlation (Cobbs & Wolf
2004, 3). Only the jet kerosene futures truly,yfukflect the price changes in jet fuel
prices (Morrell 2007, 191). Therefore, the hedgesnhtonsider the hedge ratio, that is,
the size of position taken in the futures contratt®lation to the size of the underlying
exposure in the physical commodity market. If tmelerlying exposure being hedged
and the underlying of the futures contract aresdn®e asset or commodity, it is natural
to employ a hedge ratio of one. However, in thes aafscross hedging, the hedge ratio
of one may not yield the optimal result. (Hull 2089-55.)

In cross hedging, the optimal hedge ratio, denatekl, is the minimum variance
hedge ratio. The optimal hedge rato, can be calculated from the following equation:

. Os
h =pa—F

Whereos is the standard deviation of spot price changeth@funderlyinggo, the
standard deviation of the futures price changesl @anthe correlation coefficient
between the spot and futures price changes. Ittheelation coefficient between the
futures and spot price changes is one, therields 1.0. However, if the correlation
coefficient remains constant at 1.0, but 2 g, then optimal hedge ration would be
0.5 (Hull 2009, 54-55.)

Let us assume that an airline chooses to heddgedtsconsumption for May with
gasoil futures. The futures price for May gasoilivdgy stands now at USD0.80 per
gallon. At the end of April, the airline closes atst future position. At that moment the
spot price of jet fuel is USD1.10 per gallon and thtures price of gasoil is USD0.95
per gallon. Consequently, the airline pays the gpiae of the jet fuel that is USD1.10
per gallon and gains USDO0.15 per gallotgD (0.95 — 0.80)/gallon ] on the futures
contract. As a result, the airline pays USDO0.95 galfon net for its May jet fuel
delivery, that isUSD(1.10 — 0.15)/gallon = USD0.95/gallon, for the part that was
hedged with the futures contract. The net costofuel is therefore USDO0.15 below the
physical spot price.

The benefit of the futures contacts is that thegkeeds not exposed to counter party
risk. That is, that the counterparty would failneet its obligation. This is because the
clearing house of the exchange guarantees therpamze of the futures contracts
traded on the exchange. What is more, the pricfrigeofutures contracts is transparent
since they are quoted on the stock exchange. (J&0©@3, 13.) In addition, the
standardized futures contracts traded on exchaageisighly liquid. However, for very
long maturities, only crude oil futures have goaduidity and open interest.
Consequently, there are crude oil futures availédienonthly delivery up to two years’
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maturity, and thereafter, for biannual deliveriegshwmaturities of up to three years.
(Morrel & Swan 2006, 716—-717.) What is more, thtufes contracts typically do not
go into physical delivery. Instead, most of theufes contracts are settled in cash before
the delivery by taking the exact opposite positiorthe futures contract. Therefore,
most of the futures contracts result in being mebzin the physical underlying
commodity. This is especially the case with thederwil futures contracts, where the
volume of the futures contracts is many fold whesmpared to actual physical
deliveries. (Garis 2009, 422-424.)

4.3 Forwards

Forward contracts are used to establish a prieecoimmodity for a future date and also
to secure supply of a commodity. A forward contrégta tailor-made, bilateral
agreement for the two parties entering into thetremh The bilateral agreement
specifies the terms of the forward contract, sushttee underlying commodity, the
forward price paid at maturity, the terms for detiy and receipt, and the settlement of
the payment. Long position in a forward contracplies that the party takes the
delivery of the commodity, whereas the short posittranslates into selling and
delivering the commaodity. In the hedging contexiprag forward position is taken so as
to lock in the future price, and to remove uncatiaiabout the future cash flows
regarding the commodity purchase. (Evans & Hunt920W6.) Forwards are typically
bilateral agreements and they are not traded ohagxye. Therefore, they are over-the-
counter (OTC) contracts (Morrell 2007, 190.)

Forward contracts are not standardized contragtesterms can be freely discussed
and determined between the contract parties. Thayeaf the contract and, therefore,
the delivery time must be agreed on. Typicallys ibne predetermined date in the future
instead of several delivery dates or periods. Vithatore, the contract parties’ positions
are not marked to market daily. Instead, the sutld takes place at the expiry of the
contract. The position are settled with either jtaisdelivery of the commodity or cash
settlement. (Hull 2009, 39.)

Airlines can also use forward contracts in hedgigginst the fuel price risk. They
can enter into a forward contract with fuel supglisuch as Air BP. In forward
contracts, the contract parties must bear full tenparty risk. Consequently, it is
possible that the other party in the contract fdmaskruptcy before the maturity of the
forward contract. (Morrell 2007, 190.) In additio®,TC contracts typically lack price
transparency because they are not quoted on exehamike listed contracts such as
futures. (James 2003, 14). Therefore, exiting tbsitpn in a forward contract is
difficult. One must find an entity with the exaetnse needs concerning the commodity,
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maturity, and quantity as well as the delivery tama What is more, due to the
counterparty risk, neither party can simply giveithposition to some other party.
Instead, they must first get an approval from thigal contract party, and it cannot be
taken for granted. (Evans & Hunt 2009, 706.)

Recently, however, clearing houses have begundepad®TC contracts in to their
guarantee systems. Therefore, the distinction lexiviee on-exchange and over-the-
counter contracts has become more ambiguous. Asult,rthe bilateral contracts can
be transferred to clearing houses. Consequentyclémring house acts a counterparty
in the contract for both the long and short positimlders, that is, the clearing house
acts as the central counterpart in the contraa. éiposure to the original counterparty
risk can be significantly reduced by transferrihg tontract to a clearing house. Despite
this, clearing houses have not been used in stgmifiamounts in the oil market, and the
development has been very gradual. However, newsragmd energy markets have
adopted this procedure, which has led to greatee pransparency because now parties
can see the prices from their computer terminalsmtike in the futures market. (James
2009, 14)) In the case of airlines, forward corigaare typically tailored for each
airlines’ specific requirements. This, in turn, meahat they are not very appealing
instruments for third parties or speculators. (Mt& Swan 2006, 715-716.)

Using a forward contract to hedge against fueleprisk is rather straight forward.
Let us assume that an airline enters into a forwardract with a jet fuel supplier. The
airline agrees to buy 100 000 gallons of jet fleké months into the future at USD1.50
per gallon. After three months, when the contragiires, the spot price for jet fuel
stands at USD1.80 per gallon. Therefore, airlinenggdJSD0.30 per gallon on the
hedge, that is US@.80 — 1.50)/gallon = USD0.30/gallon. The airline pays
USD150 000 for the fuel delivery of 100 000 gallorikat is 100 000 gallons *
USD1.50/gallon. Had the company not entered the hedge, it wowlde hpaid
USD180 000 for the fuel delivery. On the contrdrgd the spot price been below the
agreed forward price, the airline would have matiesa on the hedge.

44  Options

Options are different from other derivatives instants discussed thus far. An option
gives a right to buy or sell the underlying in theure for a predetermined price, but the
owner of the option is not obligated to exercise dption. (Hull 2009, 179.) On the
contrary, the writer of the option faces an obligatf the buyer of the option chooses
to exercise the option (Evans & Hunt 2009, 707tall option gives a right to buy the
asset at a predetermined strike price, whereaspuheption gives a right to sell the
asset at a predetermined strike price. (Hull 2009.) There are both European and
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American options available. The difference is thexibility concerning the exercise
time. An American option can be exercised at ametin the future up until the expiry
of the contract. In contrast, the European opt@m @nly be exercised on the expiration
date, not at any time before the expiry. Thus, Acagr options provide more flexibility.
(Keown et al. 2011, 662.)

Options are also different from other derivativestiuments because one must pay a
premium for options (Evans & Hunt 2009, 707). Bl&lScholes (1973) developed the
famous formula for pricing European options. Acaogdto their model the premium
paid for an option depends on the strike price, ékpected price volatility of the
underlying, maturity, risk free interest rate, ahé spot price of the underlying asset.
Typically, American style option premiums are highiean the European options due to
the higher flexibility on the exercise date. (Jard@83, 21-23.)

It is possible to acquire options both on exchaagd over-the-counter. Energy
options provide energy consumers with an oppongutithedge against energy price
risk for a premium. In practice, companies that esergy commaodities as an input in
significant amounts, can set a maximum price (3 ttegd they are willing to pay for the
commodity over a given time period. This can beieadd by buying a call option at
this cap strike price. In contrast, the issuerhef tall option is obligated to deliver the
quantity specified in the option at a given dateekthange for the option premium
should the holder of the option wish to exercigeright. In practice, however, vast
majority of the option contracts never go into pbgk delivery of the commodity.
Instead, the positions are typically settled witistt Therefore, the option holders
typically benefit from the corresponding cash flow&hile actual trading of the
commodities takes place in the physical spot markdames 2003, 107.)

Airlines can acquire options in jet fuel from theeo-the-counter market in addition
to more heavily traded commodities. The counteyparthese option contracts may be,
for example a bank. What is more, options providdinas with more flexibility
concerning the future prices because they providgéegtion against price increases
over the option strike price, but at the same tai@v them to benefit from decreasing
fuel prices. However, there is the option premidrattmust be paid up front for the
flexibility and protection that the option contragirovide. (Morrell 2007, 190.)

The payoff from option contracts is dependent angremium paid for the option as
well as the spot price of the commodity at the eatpn of the contract. Figure 3
illustrates the payoff diagram.
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Figure 3 Payoff diagram for a $100 long call (semWn et al. 2009, 663)

The payoff diagram in Figure 3 is for a long caition that is used to hedge against
the price of crude rising above USD100 per barféke option premium for the call
option is USD5. Therefore, the payoff from the hedg USD5 negative up until the
break-even point of USD105. If the spot price & #xpiry of the contract is below
USD100 per barrel, the hedger foregoes the optmalse the spot price in the physical
market is more affordable. Although, the strikecpris USD100, the premium paid for
the option must also be covered in order for thdgkedo break even. Onwards from the
USD105 threshold, the payoff is positive and insesdinearly.

Option contracts can also be used to structur@warype of payoffs, and different
risk profiles can be constructed using optionshi energy and commaodity markets, a
popular option structure among companies that igggfisant amounts of energy as an
input is acollar structure (James 2003, 117.) In addition, the collar stiecthas
become more and more popular among airlines aspasglly due to the fact that it helps
covering the option premiums paid for the call op#. In a collar structure, an airline
sets a price cap for the fuel price by acquiringath option for a premium. In addition,
the airline writes a put option with a strike prik®ver than the strike price of the
acquired call option. By writing a put option, tagline foregoes the ability to benefit
from fuel prices below the strike price of the pgtion. However, the airliner receives
the option premium from the written put option that turn, is used to cover at least
part of the acquired call option. Therefore, thé ewst for the collar structure is the
difference between the premium paid for price cag e premium received from the
written put option. As a result, the airline cackan the price of jet fuel between two
known values with less cash paid upfront when coegpéo a simple long call position.
(Morrell & Swan 2006, 716.) In fact, it is possibte construct a costless collar
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structure. In such case, an airline acquires a kailoption and writes a sufficient
amount of put options, or a put option with a hegiough strike price, so that the cash
flow received from the written put option(s) covénge entire premium paid for the call
option. This particular structure is known as zeost collar or costless collar. (James
2003, 117.)

Figure 4 depicts the use of a collar structure edding against fuel price risk in
airlines.

UusD
Buy a call
(cap)
100
The net cost of jet fuel is
locked in between these
80 \L
Sell a put
(floor)

Figure 4 A collar structure in airlines (James 2Q03L)

In figure 4, the airline acquires a call optiontwé strike price of USD100 and pays
a premium for it. The call sets the cap for thet adsjet fuel at USD100 per barrel.
Simultaneously, the airline writes a put option{sdh a strike price of USD80 to the
extent that the premiums received from the optijpogsers the premium that must be
paid for the call option. Should the price of jeelf increase above the USD100 per
barrel cap, the airline exercises its option, and het cost for the fuel stands at
USD100. However, if the spot price of jet fuel stween the cap and the floor, that is
USD80 and USD100 per barrel, the airline foregtesall option and pays the current
spot price. Lastly, in the event of spot pricesirigl below the USD80 per barrel floor,
the airline must pay the USD80 per barrel becalis@ivner of the put option exercises
its right to sell at USD80 that is above the curispot market price.

Figure 5 exhibits the payoff form the zero-costlaoktructure with a USD100 per
barrel call option and written put option at USD& barrel.
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Payoff from the zero-cost collar
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Figure 5 Payoff from a zero-cost collar

From figure 5, it can be seen how the net coskebfyel is locked in between the
USD100 cap and the USD80 floor. On the horizonx#d & the spot price of jet fuel,
and on the vertical axis is the payoff from thelalstructure. When the price is
between the two values, the airline pays the s@oket price. However, when the spot
is above the USD100, the airline pays the spotepléss the payoff from the hedge
resulting in net cost of USD100 per barrel. Shahlel spot price of jet fuel fall below
the USD8O0 per barrel at maturity, the counterpamyld exercise its put option that the
airline had written. The airline still pays the spoice in the physical market, but pays
the counterparty the difference between the pubogt strike price and the spot price.
Therefore, the net cost for the airline is the spdte plus the payoff for the
counterparty. By issuing put option, the airlineainces the call option. However, at the
same time, the airline foregoes the potential toebie from spot prices lower than the
strike price of the written put option.

The benefit of options for energy consumers is thatcash flows are limited only to
the premium paid for the option, in the case ofrdfie-counter options. For example,
an airline can hedge against rising jet fuel prieghout giving in the opportunity to
benefit from falling fuel prices. (James 2003, }d8owever, the OTC options pose a
counterparty risk. (Morrell 2007, 191.) Whereag tiptions traded on exchange do not
pose the counterparty risk, but participants ageired to deposit a margin, like in the
case of futures contracts, that is about 10% ofnibional value of option contracts.
These initial margins are settled on a daily b&sigeflect the changes in the contract
parties’ positions. What is more, the contract ipartare also required to deposit an
additional variation margin should the initial margurn out to be insufficient. (James
2003, 23-24.) As a result, not all the airlines eater into abovementioned derivatives
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contracts due to difficulties in gaining accessnedit limits (Asian Airlines Wrestle — —
2004).
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5 EMPIRICAL PART

51  Methodology

To study and understand the jet fuel price expoantethe means to hedge against this
particular price risk, a combination of qualitatawed quantitative research is undertaken
in the thesis. The research paradigm in the thediserefore mixed methods research.
Caracelli, Graham, and Greene (1989) first intredumixed methods research as a
study that includes one qualitative method and qurentitative method. However, the
number of quantitative and qualitative methodshe tesearch is not limited to one;
there can be several of them. Later Johnson, Orvuzég and Turner (2007)
constructed a better, and more defined consensfisitida by evaluating the 19
definitions of the 21 published mixed-methods redears. They concluded that mixed
methods research allows a researcher to combimeenats of both qualitative and
guantitative approaches to the research in ordeotee up with breadth and depth of
understanding as well as corroboration.

Currently, instead of a single definition, more déragis is given to the definition of
core characteristics in mixed methods researchsvigk and Plano Clark (2011, 5-6)
have concluded these core characteristics of theednimethods research, and it
combines not only methods but also a philosophy r@seéarch design as well. In a
mixed methods approach the researcher collectsaaatises both quantitative and
gualitative data and mixes both categories of bgtambedding one with another, or by
sequentially building one over the other form ofaddVhat is more, the researcher can
give priority to only one form of data dependingwhat the emphasis of the study is.
Then, these procedures are framed with philosophmaaldviews and theoretical
lenses. Therefore, the mixed methods research gesvan ideal approach for this
thesis. The quantitative analysis provides evidenite regards to the jet fuel price
exposure, and the most appropriate approach toysmahe exposure is through
regression analysis. However, should the resultsnexpected, the researcher still has
the qualitative analysis that can possibly provigi@soning concerning the quantitative
results. Thus, employing qualitative methods initoldl to quantitative analysis can
further enhance the breadth and depth of the styzshenomenon. For example, should
the regression analysis provide insignificant exjpes®s a result, the qualitative analysis
of the jet fuel hedging practices may suggest ttatedging is in fact effective to such
an extent that there remains no or very little exje to the jet fuel price risk.

In the thesis, the researcher, on one hand, stilkdextent of the jet fuel price
exposure, and, on the other hand, how the jet uek risk is managed in Nordic
countries’ listed airlines that are relatively shial size when compared to the global
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aviation context. The Nordic countries’ listed imiels where chosen as the sample since
they are all quite small on a global scale. Whah@e, they are all based in the same
region and faced with similar regional competitibat adds to the homogeneity of the
sample airlines. Lastly, and most importantly, ¢hesr no previous research concerning
the Nordic countries airlines to the knowledgehs tesearcher. Therefore, the research
provides evidence from the Nordic countries withamels to jet fuel price exposure and
hedging practices.

The paradigm typically implied with quantitative pgpach is postpositivism. The
postpositivist worldview may be used in seekingwlealge based on detailed measures
and observations of variables. (Creswell & PlanarkCR011, 41.) Therefore, to study
the jet fuel price exposure, a quantitative appnoaith this paradigm provides the
researcher with adequate tools to assess whethmat @ny significant exposure can be
found among the sample airlines. When assessingxtieat of the exposure, the interest
is in the stock returns of the publicly traded Nor@ountries’ airlines: to what extent
does jet fuel price returns affect the returnshefairline stocks in the Nordic countries?
In the quantitative part, the exposure is measimedbuilding an regression analysis
with using the overall local stock market indextaes control variable.

Quantitative research cannot explain cultural asdas construction of the variables
that are studied. Hence, qualitative research a@msunderstanding reality and
phenomena as socially constructed. Therefore, tqtiak approach is typically
employed to interpret and understand a phenomenlaife the quantitative approach is
concerned with explanation, statistical analysimg testing of hypotheses. (Eriksson &
Kovalainen 2008, 5.) Qualitative business resedygdically aims at answering to
questions such as what, how, and why. Likewise, dhalitative research aims at
thoroughly describing and exploring situationstestaand processes. What is more, it is
characteristic of qualitative business researchatswer or explain phenomena in
qualitative terms. Therefore, it aims at shapirgyihderstanding of the phenomenon at
hand and offers explanations as to why statesgtgitus, and processes are such as they
are.(Eriksson & Kovalainen 2008, 44.) Consequentlytaderstand how airlines in the
Nordic countries manage fuel price risk, a qualitatake is appropriate to explain and
understand the fuel price risk management practidethe Nordic countries’ listed
airlines. The thesis strives to answer how thenaisl hedge against the fuel price risk.
What is more, the hedging practices will be desctiand explored thoroughly, so as to
enhance understanding of the phenomenon in question

While the ontological worldview in quantitative essch is typically objectivism,
qualitative research is often concerned with a etibje worldview known as
constructionism. In objectivism it is assumed ttieg reality and social world exists
independent of people, actions, and activities.r@floee, the reality exists without the
researcher. On the contrary, in constructionisogias actors through interaction
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produce the reality. This implies that the socieloes can change their views and
perceptions both through interaction and over tikMhat is more, the reality is also
influenced by the researcher’s subjective views ameérpretations. (Eriksson &

Kovalainen 2008, 8-9.) Therefore, the researchest rmaoknowledge all these factors
when analysing and interpreting the qualitativeadand more importantly realize, that
achieving complete objectivism is not really qugasible.

The research design in the thesis follows an expdap sequential design. In mixed
methods research, the explanatory sequential desgpmstructed in a way that first the
guantitative data is gathered and analysed. ThHengualitative data is collected and
analysed. After these research phases, followsntkeepretation of the results. In both
phases, the respective research questions are raasweastly, both results are
interpreted, and the researcher analyses how thiéajive results could help explaining
the quantitative results. (Creswell & Plano ClafkL2, 68-71.) This research design is
suitable for the thesis, as the qualitative redearould provide reasoning for the
guantitative results should some unexpected reatite from the quantitative analysis.
Likewise, the level of interaction between the gative and quantitative strands in the
thesis is independent. Independent level of intemacmeans that the researcher
conducts both the quantitative and qualitative aede independently. This implies to
the data collection and analysis. It is only attinge of interpreting the results that the
distinct strands are mixed and the overall intdgiren is done. (Creswell & Plano
Clark 2011, 64.)

In addition, the point of interface in the thesaidws the approach of mixing during
the interpretation. It means that the two methadsia@xed in the interpretation which is
the final stage of the research process afterdbearcher has collected, analysed and
reported the results from both sets of data. (Gelis& Plano Clark 2011, 66.) This
research design is appropriate for the thesis dimeequantitative and qualitative data
are collected irrespective of each other. Then, dhantitative data is modelled and
analysed using the regression analysis. After that,qualitative data is analysed and
the respective research questions answered. Firth#yqualitative data and analysis
may provide some reasoning when interpreting therallvresults of the quantitative
data.

The qualitative part in the thesis is conductedragxtensive case study research. In
extensive case study, the focus is on issues Hrmabe studied by using several cases.
The interest is in elaborating, investigating, axglaining a phenomenon. Therefore,
not any individual company is of specific interpst se for the study. What is more, the
companies in the study should either be similarughoin order to generate new
knowledge or diverse enough to facilitate meanihgumparisons and there should be
four to ten companies. Furthermore, the empirieah aollected from the companies in
an extensive case study should be similar enouginder for the researcher to able to
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describe and explain the phenomenon of interestoitrast to intensive case study, the
extensive case study approach produces rathedéscriptions of the case companies.
The cases are not studied in high level of detiblise the researcher has a predefined
interest for the research. (Eriksson & Kovalain@& 127—131.) The extensive case
study approach is appropriate for the qualitatiat fbecause the interest lies in
understanding a phenomenon within a group of rdtberogenous companies. Instead
of exhaustingly studying one case, four companies analysed and similar data
gathered form the companies in order to elaborateumderstand the phenomenon of
hedging against jet fuel price risk in the Nordowntries’ listed airlines.

In the thesis both primary and secondary sourcestaf are employed. The data used
in the quantitative part is gather from the Datzatn database, which is secondary data.
The data includes stock price data of the sampliees as well as market index data. In
the qualitative part, there is a combination ofraiy and secondary data, the emphasis
being on the latter one. The secondary data iedell from the airlines’ financial
statements, interim reports and annual reportssd imelude plenty of data with regards
to financial risks that the airlines face, incluglithe fuel price risk. What is more, there
is information about the risk management policieplace and the extent to which the
airines are hedged against fuel price exposuré&ewise, information about the
derivatives instruments used in the hedging cafobed from the financial statements
and annual reports.

On top of gathering the data from financial stateteeand annual reports, there is
primary data gathered in the form of an intervieihe researcher interviewed an
industry practitioner involved in the hedging andahcial risk management of the
Finnish flag carrier Finnair. The interview was s$eatnuctured in form and the
questions were mostly open-ended. Semi-structuriedviews are a type of qualitative
interview in which topics, issues, and themes aseudsed. The semi-structured
interviews typically provide answers to questiomat tare in form of both what and how.
The advantage of semi-structured interview is thatlows for the interviewer to vary
wording and sequence of questions. Although, therirew is rather systematic, the
tone during the interview can be informal and ceosagonal. On one hand, the semi-
structured take allows the interviewee to highlightl raise topics and important views
that are not guided by the interviewer. On the otfand, this interview type allows the
interviewer to obtain additional, in-depth infornost Lastly, open-ended questions
provide the interviewee with more take on what iscdssed in the interview and
usually this produces more detailed responsesetatiestions and topics. (Eriksson &
Kovalainen 2008, 85—-89.) Conducting an addition&nview, in addition to secondary
data (financial statements and annual reportsyldhmovide the research with valuable
information and tacit knowledge. The researchewsi¢hat the interview will further
elaborate the reasoning and decisions behind thle management and hedging
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practices, and, hopefully, introduce new viewporuacerning the hedging practices in
airlines.

52 Nordic Listed Airlines Overview

521 Finnair

Finnair is the Finnish flag carrier based in Hdtsiviantaa airport and it is one of the
oldest operating airlines in the world. The compapgcializes in flights between Asia
and Europe and aims at providing the smoothestemimmms in the northern hemisphere
via its hub in Helsinki. Finnair Group consiststafo business areas: Airline Business
and Travel Services. At the end of June 2014, thaish government was the largest
shareholder with 55.8% of the company’s sharesn@r Group.)

The company flies to more than 70 destinationsimaRd, Europe, Middle-East,
Asia, and North-America. As a member of oneworliaate, the network is further
enhanced by code-share routes with the alliancebemsrand bilateral agreements. In
addition, Finnair operates leisure flights to apjmaately 60 destinations depending on
the tour operators’ programs and season. (Finraius)

Finnair operates a fleet of 45 planes of whichwhe 22 and has leased 23 aircratft.
20 of those are on operational leasing and threfenancial leasing. The average age of
the fleet stood at 10.2 years at the end of 2014ddition, Finnair has orders on 19
Airbus A350 wide-body aircrafts with which it plants replace the existing Airbus
A340 wide-bodies. The company also owns anothem&2ow-body (single-aisle)
aircraft that are operated by Flybe Finland maimtydomestic and European routes.
(Finnair Financial Statements 2014.)

During the year 2014, the company carried 9.63imnillpassengers with a load
factor’ of 80.2%, and the turnover for 2014 was €2.28%obil The company’s capacity
was 30 889 million available seat kilometers (A3K and it flew 24 772 million
revenue passenger kilometers (RBKFuel expenditures for the year 2014 where 28%
of the total operating expenses. Cost per availsdd kilometer (CASK) was €0.0637
while the CASK excluding fuel stood at €0.0431.nfkir Financial Statements 2014.)

° Load factor measures how effectively an airline hmnaged to sell available seats on its flights.
10 ASK is the number of available seats times therkétres flown in a given time period.
" RPK is the distance traveled by paying custonteesdiven period.
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At the end of 2014, Finnair employed a total of84 @mployees of which 3 772 where
working at the Airline Business (Finnair Annual Re2014.)

5.2.2  Scandinavian Airlines (SAS)

Scandinavian Airlines (SAS) is the flag carrierSeden, Denmark, and Norway. SAS
is listed on the Stockholm, Oslo, and Copenhagerhaxges. The company aims at
being the leading airline in the Scandinavia. Sffes that its main focus in on short-
haul flights and it aims at being the airline foetfrequent Scandinavian flyers. (SAS
Annual Report 2013/2014.)

The company is 50% owned by the Swedish, Danisth,Norwegian governments.
The Swedish Government Offices has a 21.4% stakejsbD Statens Administration
(FSC) has 14.3%, and the Norwegian Ministry of Eralthdustry and Fisheries poses
14.3% of the shares as well. (SAS Annual Repor821114.)

SAS flies to 125 destinations globally. The degsiores are in Europe, United States,
and Asia. The airline is a member of the Star Alia The membership enhances the
destinations available to customers flying. SASrapsal a fleet of 138 aircraft at the
end of the October 2014 with an average age of yida®s. Of the 138 operated aircrafft,
39 are owned and 99 are on lease. The companyduasrdered 12 Airbus wide-bodies
and another 30 Airbus A320 NEOs that will be detebetween the years 2015 and
2021. In addition, SAS has leased out nine narrodylaircrafts, and another four are
being parked. (SAS Annual Report 2013/2014.)

During its fiscal year 2013/2014, Scandinavian irsad carried 28.4 million
passengers, creating a turnover of SEK38 billicgd(67billion). The load factor stood
at 74.9% for the fiscal 2013/2014. Fuel costs antamlito 23.3% of the total operating
expenses. Total available seat kilometers wher&585million kilometers, and for the
scheduled traffic ASK was 40971 million kilometer§otal revenue passenger
kilometers for the fiscal was 34 714 million kilotees and the total unit cost was
SEKO.75 (~€0.0804). The average number of employetee service during the fiscal
amounted to 12 329. (SAS Annual Report 2013/2014.)

5.2.3 Norwegian Air Shuttle

Norwegian Air Shuttle is a low-cost carrier basedNiorway. Norwegian Air Shuttle is

the second largest carrier in the Scandinavia.chmepany aims at offering competitive
and low-fare flight services for customers. The pany is listed on the Oslo Stock
Exchange. (Norwegian Air Shuttle — Our Company 2PT#e largest shareholders of
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Norwegian Air Shuttle are HBK Invest AS (27.02%)e tGovernment Pension Fund of
Norway (Folketrygdfondet) (6.94%), and Skagen vekst equity fund, (4.12%).
(Norwegian Annual Report 2013.)

The company flies to 130 destinations. The destinatare in Europe, the United
States, North Africa, the Middle East, and Thailahtbrwegian Air Shuttle is not
currently a member of any airline alliance. (Norveeg— Our Company 2014.) The
company currently has 17 operational bases in Eyrtipe United States, and in
Thailand. The number of employees working for tbenpany is approximately 4 500.
(Norwegian Air Shuttle Corporate Fact Sheet.) Thaskide also non-permanent staff
such apprentices, hired staff, and hired pilotsth&tend of the fiscal 2014 the number
of full-time equivalent employees was 4 314. (Nagi@@ Annual Report 2014.)

Norwegian Air Shuttle operates a fleet of 95 aiftstaThe fleet is all Boeing and
consists of 84 Boeing 737-800, 5 Boeing 737-30d, aBoeing 787-8 Dremliner wide-
bodies. In January 2012, the company placed orfderd22 narrow-body aircrafts. In
addition, the company has ordered 17 more Boeing87/Breamliners to its long-haul
fleet. (Norwegian Fleet 2015.) The average agdeffieet was 4.2 years at the end of
the fiscal 2013 (Norwegian Annual Report 2014).

In 2014, Norwegian Air Shuttle carried a total d@f @illion passengers (Norwegian
Our — Company 2014). During its fiscal year 2014 tbvenue was NOK19.540 billion
(~€2.328 billion). Available seat kilometres stoaid46 479 million, while the revenue
passenger kilometres amounted to 37 615 milliore Tad factor for the fiscal was
80.9%. The unit cost per available seat kilomeBA%K) was NOKO0.42 (€0.05) while
the CASK excluding fuel was NOKO0.29 (€0.0345). (Negian Annual Report 2014.)

524 Icelandair Group

Icelandair Group is operating in the internatiom@line and tourism sectors. The
company is based in Iceland, and the business poigduilt on the airlines’ route
network. Icelandair Group’s main focus is to oper#ights to and from Europe and
North America via its Reykjavik hub in Iceland. Thargest shareholders are the
Pension Fund of Commerce (14.58%), and an investfued Stefnir - IS 15 (11.07%).
All other shareowners pose a share of less thapderent. (Icelandair Group Annual
Report 2014.)

The company flies to 39 destinations with the ersgh@an connecting European
destinations with North American destinations. lardpe, Icelandair Group operates
flights to 25 cities. Likewise, the company flies 14 destinations in North America.
Iceland air is not a member of any airline allignaed, therefore, the network is not
further expanded with code-share operations. (hcklet Group Annual Report 2014.)
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Icelandair Group operates a fleet of 37 aircrafise company owns 28 of the
aircrafts, whereas 9 are leased. Out of the 37adisc Iceland air operates 21 Boeing
757 in its international network operations. Semarrow body aircrafts are operated by
the regional Air Iceland. The company has placetéa on 16 Boeing 737 MAX8 and
MAX9 airliners, that are to be used for fleet exgian, not fleet replacement of the of
older Boeing 757s. The new 737s will yield a 20%uction in fuel consumption per
seat in comparison to older 757s. (Icelandiar AhiReport 2014.) According aviation
consultancy Air Insight (2014), the b757 fleet agas 18.9 years. Icelandair Group
uses the rest of the fleet to selling capacitytsmhs for other carriers and tour operators
under the brand Loftleider Icelandc. These incligdesing out the aircraft and providing
maintenance for long term as well as charter operat In addition, the company
provides ACMI (aircraft, crew, maintenance, anduinasice) contracts in which the crew
and insurance are also provided by the compamgiafidiar Annual Report 2014.)

During its fiscal year 2014, the company carriddtal of 2.893 million passengers.
The total revenue for the year was USD1.113 bill{[ei991 536 338). The total ASK
for the group stood at 9 820.9 million, of which693.3 million ASK was for the
international flights and 1 47.6 million ASK forghregional and Greenland operations.
Load factor on international routes was 80.4%, whsrin regional operations it was
71.5%. Revenue passenger kilometres for the grdugrev7 788 million kilometres.
The cost per available seat kilometre was USDO0.Q€08087). The Icelandair Group
employed an average of 3 109 full-time employeethanfiscal year 2014. (Icelandair
Group Annual Report 2014.)

525 Comparison of the Airlines

Despite being rather homogenous airlines, thersome variation among the sample

companies with regards to key figures discussedeabbable 2 lists the airlines’ key
information in order to facilitate comparison amdhg sample airlines.
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Table 2 Key Information on Nordic listed airlines

Nordic Listed Airlines

Icelandair
Finnair SAS** Norwegian Group
Ownership 55.8% Government |50% Government |Private Private
No. of destinations >70 125 130 39
Fleet size (no.) 45 138 95 37
Average fleet age (yrs) 10.2 11.2 4.2 18.9*
No. of passengers 9.63m 28.4m 24.0m 2.6m
Load factor (%) 80.2% 74.9% 80.9% |80.4% (intl.)
Turnover (€) 2.284,5bn 4.07bn 2.328bn 0.991,5bn
RPK (km) 24 772m 34714m 37 615m 7 888m
ASK (km) 30 889m 40971m 46 479m 9821m
CASK (€) 0.0637 0.0804 0.05 0.087
No. of employees 4981 12 329 4314 3109

*Boeing 757 fleet
**Scandinavian Airlines

From Table 2 it can be observed that NorwegianShiuttle serves most destinations
(130) while the Icelandair Group has the leastidagbns (39). Scandinavian Airlines
is close to Norwegian Air Shuttle with 125 destioas, and Finnair operates to some
70 destinations, which is the third most amongNloedic listed airlines. With regards
to fleet size, Scandinavian Airlines has the lardlegt (138 aircrafts) while Icelandair
Group has the smallest fleet (39 aircrafts). Finingis 45 planes in its fleet while
Norwegian Air Shuttle the second most planes (8bjerms of the average fleet age,
Norwegian Air Shuttle has significantly newer flékan the other Nordic airlines. The
average age of the fleet is 4.2 years. In contlasliandair Group fleet is the oldest at an
average age of 18.9 years, whereas Finnair fle@Di2 years old, and Scandinavian
Airlines comes close at 11.2 years.

In terms of passenger figures, Scandinavian Aisliisethe largest of the companies.
The airline carried a total of 28.4million passemsgeluring the fiscal year 2014.
Scandinavian Airlines also generated the largestouter that was €4.07billion. In
contrast, Icelandair Group was the smallest camiderms of passengers carried and
turnover. The figures for Icelandair Group were n@ldon and €0.991,5billion
respectively. Norwegian Air Shuttle carried thewet most passengers (24million) and
generated a turnover of €2.328billion. Finnair, bger, generated the second largest
turnover of €2.284,5billlion while carrying the tdimost passengers (9.63million). The
largest company measured by the employees is Swandn Airlines with 12 329
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employees. Finnair has the second largest numbeenagployees (4981) while
Norwegian Air Shuttle has 4 314 full-time equivdkericelandair Group is the smallest
employer among the airlines with 3 109 employees.

When analysing capacity, its utilisation, and edficy there is also variation among
the companies. Norwegian Air Shuttle offers the trepgilable seat kilometres (46
479million) and also flew the most revenue passerkijemetres (37 615million).
Scandinavian Airlines ranks second with 40 971onillavailable seat kilometres and 34
714million revenue passenger kilometres. Finndierefl 30 889million available seat
kilometres and flew 24 772million revenue passerijEmetres. Icelandair Group
offers the smallest capacity, 9 821million avaikakkat kilometres, and the company
flew the least revenue passenger kilometres, 7 88&m However, Icelandair Group
ranked second in selling the offered capacity. Whssessing the achieved load factor,
there is little variation among the three bestiessr The load factor for Icelandair
Group was 80.4% in the international traffic. Nogran Air shuttle had the highest load
factor of 80.9%, while Finnair achieved a load daaif 80.2%. Scandinavian Airlines,
on the contrary, achieved a load factor that wate glifferent when comparing to other
sample airlines. The load factor for the compawopdtat 74.9%. In terms of operational
efficiency Norwegian Air Shuttle is the leading ar among the chosen airlines. The
airline had the lowest unit cost per available delmmetre which was €0.05 euros.
Finnair had the second lowest unit cost at €0.06#&wise, Scandinavian Airlines’
unit cost per available seat kilometre was €0.088landair Group had the highest unit
cost at €0.087.

All'in all, there is variation among the Nordic cutes listed airlines with respect to
size, load factor, and efficiency. Load factors wheather similar except for the
Scandinavian airlines, which had a load factor egsl than 80%. What is more,
Norwegian Air Shuttle had the lowest unit cost 6fG5 per available seat kilometre and
the highest load factor of 80.9%. This is not vewyprising when considering that
Norwegian Air Shuttle is the only low-cost carreenong the companies.

5.3  Jet Fuel Price Exposure

531 Data

The quantitative data used is from Thomson Datastrdatabase. The data is daily data
transformed into weekly return data. The weeklgfiency was chosen due to less noise
in the data and it is of common practice with Idingancial time series. The data
includes OMX Helsinki, OMX Stockholm, OMX Icelandnd Oslo bors stock indices.
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For the jet fuel, the Platts Jet Fuel Cargoes GdRINWest Europe was chosen because
significant part of jet fuel procurement is pricagainst this index. The data is for the
period 2006 to 2014, except for Icelandair Groupe Tollected data for Icelandair
Group is from December 22nd 2006. The airline watdisted at the beginning of 2006.

Figure 6 highlights the performance of the Nordioumtries’ listed airlines
performance over the sample period.
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Figure 6 Total return indexes for the Nordic lisedines (Source: Thomson
Datastream)

From the figure 6 one can observe that NorwegianShkiuttle has performed far
superior when compared to its Nordic counterpaf@® the contrary, Finnair,
Scandinavian Airlines, and Icelandair Group havdgomed more in tandem, although
there is variation among the airlines. Over thedarperiod, Scandinavian Airlines has
performed the poorest while Finnair has yieldeddoeteturns. However, Icelandair
Group has performed better than Finnair and Scan@in Airlines from 2011 onwards.
After the Financial Crisis, Norwegian Air Shuttleased and its return index diverted
from the rest of the airlines. Table 3 summaribesdescriptive statistics for the weekly
logarithmic returns of the airlines, stock indicasd jet fuel.
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Table 3 Descriptive statistics

Finnair  OMX HEL Icelandair OMX Iceland Norwegian Oslo bors' ~SAS  OMNX Stockholm Jet fu

Mean -0.003204 -8.41E-05 -0.003581 -0.000636 = 0.002919 0.000604 -0.005794 0.000962
Median -0.002407 0.002013 3.24E-05 0.000000 = 0.000000 0.004555 -0.006233 0.004434
Maximum 0.173272 0.103822 0.075520 0.459532 = 0.248180 0.168338 0.364873 0.109859
Minimum -0.175302 -0.179758 -1.091263 -0.932951 -0.226304 -0.247826 -0.379214  -0.230497
Std. Dev. 0.043959 0.032495 0.060047 0.094451 = 0.068042 0.037261 0.082929 0.030581
Observations 469 469 419 419 469 469 469 469

Out of the airlines, Scandinavian Airlines had thghest standard deviation
(0.082929). What is more, all the airlines, excépt Norwegian Air Shuttle had a
negative mean weekly logarithmic return. The medetarns were negative for Finnair
and Scandinavian Airlines. Norwegian Air Shuttledaicelandair Group had
approximately 0 median return. Then, Scandinaviarings exhibited the single
highest weekly logarithmic return of 0.363873. Timean return for jet fuel was
0.000179 for the period and the median 0.002086\ise, the standard deviation for
jet fuel was 0.038515.

5.3.2 Regression analysis

To study the jet fuel price risk exposure, a maltiate regression is used. To control for
the stock market effects, respective local stockketandex returns are included as the
control variable. According to Loudon (2004), uding market returns is of common
practice in evaluating exposures. It attenuate®thigted variable bias and includes the
wider market influences, such as macroeconomi®ifacbn individual stock returns.
Instead of simple returns, logarithmic returns ased. The logarithmic returns
exhibited less kurtosis and skewness in the arsabfghe data. The regression model to
test for the jet fuel exposure is as follows:

Ri,w =a+ ,Bi,mekt,w + )/i,wR]F,W + €Ew
where:
R; ,, is the weekly log return for airlinefor weekw,
Biw 1s the market risk factor for airlinfor weekw,

Rk w 1S the weekly log return for the corresponding keér
Yiw IS the jet fuel exposure factor for airlinéor weekw,

0.000:
0.002(
0.126¢

-0.1758

0.038
469
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R,k is the weekly log return for jet fuel for week and
€;w IS the residual for airlinefor weekw.

The model does by no means aim at exhaustivelyaaipg airline stock returns, but
rather providing evidence if there is any stataticsignificant jet fuel exposure among
the Nordic countries’ listed airlines. As jet fusl the largest operating expense item
among the airlines in the study, it is reasonablassume that changes in the price of jet
fuel would have an impact on the companies. Whatage, an increase in the price of
jet fuel should have a negative impact on theradi Therefore, the hypothesis tests if
the jet fuel exposure of the airlines is differéoim zero and negative.

5.3.3 Results

After estimating the model and running the regumssi the independent variables
where tested for multicollinearity. The variancélation factors where all less than 1.5,
implicating that multicollinearity is not preserd & significant degree. However, the
data for the Iceland OMX stock exchange exhibiigdssof structural change. Figure 7
graphs the OMX Iceland stock market index.
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Figure 7 OMX Icealand Stock Market Index (data: mison Datastream)
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From the figure one can observe the collapse ofstbek market index during the
Financial crisis. In the aftermath, the stock matkgelled off. Therefore, the sample
period for the Icelandair Group begins from the \@sek of the year 2008 yielding 314
observations. Table 4 reports the result of theehfmd each airline.
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Table 4 Jet fuel exposures

Finnair

Coefficient Std. Error  t-Statistic Prob.
Fuel Exposure 0.016205 0.052043 0.311371 0.7557
OMX Helsinki 0.511174 0.061685 8.286884 0.0000%***

C -0.003164 0.001879 -1.683674  0.0929*
Adj. R"2 S.E. of
0.143032 regression 0.040694 Obs 469

Scandinavian Airlines

Coefficient Std. Error  t-Statistic Prob.
Fuel Exposure -0.047626 0.091404 -0.521046 0.6026
OMX Stockholm 1.323473 0.115121 11.49633 0.0000%***

C -0.007058 0.003364 -2.098074 0.0364**
Adj. RA2 S.E. of
0.229047 regression 0.072815 Obs 469

Norwegian Air Shuttle

Coefficient Std. Error  t-Statistic Prob.
Fuel Exposure -0.361564 0.085630 -4.222379 0.0000***

Oslo Bors 0.978136 0.088514 11.05063 0.0000***
C 0.002392 0.002794  0.856159 0.3923

Adj. R"2 S.E. of

0.209229 regression 0.060506 Obs 469

Icelandair Group

Coefficient Std. Error  t-Statistic Prob.
Fuel Exposure -0.333226 0.111949 -2.976593 0.0031***
OMX Iceland 0.264468 0.178416 1.482310 0.1393

C 0.001379 0.003882 0.355168 0.7227
Adj. RA2 S.E. of
0.024749 regression 0.068612 Obs 314

Note: *** ** and * Significicant at the 0.01, 0.05, and 0.10 levels
respectively

The results for the Nordic listed airlines are sam& ambiguous. The jet fuel
exposure factor for Finnair was 0.016205. What @enthe term is positive, but it is
not statistically significantly different from zerdhe weekly stock market return had a
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positive coefficient of 0.511 and was significaner at the 0.01 confidence level.
Likewise, the adjusted R squared was 0.143032s lguite ambiguous to find the
exposure term to be positive tough not statiscalignificant. For Scandinavian
Airlines, the jet fuel exposure was -0.0476 anddtuek market coefficient 1.323. The
jet fuel exposure term was negative but not stediky significant. The stock market
term was significant even at the 0.01 confidenaelleThe adjusted R squared for
Scandinavian Airlines was 0.229. In the case ofwégiian Air Shuttle, the results
exhibited negative fuel exposure. The jet fuel expe term for the company was -
0.361564, and it was statistically significant eanhe 0.01 confidence level. Likewise,
the stock market variable was 0.9781 and signifiearthe 0.01 confidence level. The
model had an R squared of 0.209220 in the case avfvégian Air Shuttle. The
Icelandair Group also exhibit negative jet fuel @xpre, however with less observations
(314) than the rest of the airlines (469). Thefyeti exposure term was -0.333 and it
was statistically significant at the 0.01 confiderievel. Likewise, the stock market
term was 0.2644 and significant at 0.01. The adfuf® squared of the model for
Icelandair Group was 0.0247, which is much lowantfor the rest of the airlines.

The results are ambiguous with regards to previdesature regarding the price
exposure. The results are not in line with Cafager, Simkins, and Treanor (2014).
They found the jet fuel exposure to be statistycsignificant for the U.S. listed airlines.
In the thesis only two of the airlines exhibitechegative jet fuel exposure. However,
the results are partly in line with Berghofer anacey (2014) where they found the jet
fuel exposures to be higher for the U.S. listedir@is than for the European listed
airlines. However, they found the exposures to taissically significant for the
European carries as well, which is not entirelyline with the thesis’ results. One
possible explanation is that the U.S. stock maaket the U.S. listed airlines are more
traded than the Nordic stock exchanges and theitdisded airlines. Likewise, the
European airlines in the Berghofer and Lucey (20f@djuded large and more heavily
traded airlines such as Lufthansa, IAG (lberia,tig&ni Airways, and Vueling), and
Airfrance-KLM. The airlines in the thesis, in turate small carriers in the European
periphery listed in less traded Stock exchangesth®montrary, the results of the thesis
are more inline with Loudon (2004) where the resualso exhibited ambiguity. He
found the jet fuel exposure to be negative andssitally significant for Australian
Qantas Airways, whereas the exposure for Air Newala®ed was positive and
statistically significant for longer time periodikewise, the evidence from the thesis is
in line with Bartram (2003) in which he found ndit the companies have a significant
commodity price exposure. Bartram also concluded sbme companies are somewhat
successful in hedging the commodity price exposu@ese plausible reason for the
thesis’ results might be that Scandinavian Airliaesl Finnair have more successful jet
fuel hedging practices in place.
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54  Hedging Practices

In this section, the emphasis is on how the Noahantries’ listed airlines hedge
against jet fuel price risk. Furthermore, eachhef sample airlines’ hedging practices
between the years 2006 and 2014 are individualiglyaed. In addition, there is
comparison of the individual airlines’ hedging prses.

541 Finnair

Finnair manages its jet fuel price risk and othearicial risks in accordance with its
risk management policy. According to Finnair's AahuReport (2015), the risk
management policy is approved by the Board of Dams¢ and the policy dictates the
minimum and maximum levels allowed for each spedifiancial risk. In addition, the
financial risk management is both directed and siped by the Financial Risk
Steering Group. However, the implementation of tisk management policy is
conducted by the finance department of the compéfpnair Annual Report 2014,
2015.)

The airline states that the future developmentebffyel price is one of the most
significant near-term risks and uncertainties tbmgany faces. What is more, the fuel
price development has a significant impact on mgany’s result because fuel costs
are the most significant expense item. Accordingitmair (2015), a ten percent change
in the world jet fuel prices would have an impatapproximately 16million euros on
the operating result taking the hedging into actoWvithout the jet fuel hedges in
place, the effect would be 43million euros at anuah level. (Finnair Annual Report
2014, 2015.)

The hedging is conducted with the principle of tidneersification since it is done on
a rolling basis. Figure 8 illustrates the jet fhetlging policy at Finnair.
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Figure 8 Jet fuel hedging profile (source: Finrg@gdr Interim Report 2014)

The risk management policy sets the minimum andimax limits for the hedging
for each coming quarter as can be seen from thefi§. The company currently hedges
24 months forward with the upper and lower heddingts being 90% and 60%,
respectively. Then, the hedging limits decreaseapmately 10% per quarter for the
next 18 months. The hedges must fall between tedgbined hedging limits at the end
of each quarter. This layered hedging profile iplicated on a rolling basis.
Consequently, at the end of the following quartikee, hedging levels are increased so
that the hedging is in accordance with the hedgimlgcy. Again, this is done at the end
of the following quarter, so the layered hedgingfibe remains constant over time. The
hedging provides time diversification since the gexlare bought incrementally as the
time passes. As a result, the fuel prices areouield in at one point in time but over
longer time horizon at different price levels. Amting to Pasi Keski-Karhu (interview
11.5.2015), the Director of Treasury Operationsspoasible for jet fuel risk
management and hedging, at Finnair, the risk managepolicy would allow deviating
from the hedging limits in between the quartersoag as the hedging ratios would be
in accordance with the risk management policy atehd of each quarter. However, he
states that he has not deviated from the policgiejuies because the essence of hedging
is not to speculate but to consistently and prugédm@dge over time.

Since the commodity prices are highly volatile ggtduel such a significant expense
item, the company engages in jet fuel hedging. Wésski-Karhu states that by hedging,
the company aims at providing a platform for buss@lanning over medium and
longer term. For example, investment in new flest be done even years in advance
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and the planes will operate in service even upQadl 15 years. Consequently, the
capital budgeting would be extremely difficult ifet company remained fully exposed
to jet fuel price changes. Therefore, the hedgimysaat consistency, stability, and
continuance. By hedging the airline seeks predidybn how fuel price changes

would impact the company. (Pasi Keski-Karhu)

If we didn't hedge and remained fully exposed tel fprice
fluctuations, the planning of business operatiosii be very difficult.
It would be much like tossing a coin.

(Pasi Keski-Karhu, Director of Tresury Operatioh&i@anair)

Only options and swap contracts are currently eggalan the jet fuel hedging at
Finniar. However, Paski Keski-Karhu points out ttie risk management policy would
allow employing other derivatives instruments adl.vie the extreme price increases of
petroleum products options are preferred over swapsexample, during the outbreak
of the Libyan crisis in 2011 the price of oil scdr@nd Finnair preferred options over
swap contracts. Swaps, however, are much employedgdlow price regimes notes
Mr. Keski-Karhu. Options are used to built optidinustures. The risk management
policy dictates what option structures can be ubedddition, it requires that the option
structures are all zero in cost. Therefore, singpleoptions are not feasible. According
to Mr. Keski-Karhu the option premiums would berertely expensive due to high
volatility of commaodity prices. Therefore, most thie airlines use zero-cost structures
except for some large airlines such as Germanystdgbe Lufthansa which has also
used simple cap options in its jet fuel hedginginBir uses both collar and three-way
collar*? structures in jet fuel hedging.

All the derivatives instruments Finnair employsjét fuel hedging are over-the-
counter. Pasi Keski-Karhu highlights that listeditives would be very expensive
due to actual daily settlement of the cash flovesiteng from the hedges. It would pose
a significant risk should the hedges fall deep @iuthe mone}’ because the airline
should settle the losses daily. What is more, tigelack of availability in listed jet fuel
products. Over-the-counter contracts can be talltmaneet airlines’ hedging needs and
they are settled only at maturity. The daily vatighe contracts is calculated and they
only affect the credit line obtained from the carptrty. Therefore, if the hedges are

2 Three-way collar is similar to a regular collart u the case of airlines, in addition to sellingat
option and buying a call option, airline sells atdiéional call option with a strike price higheraththe
strike of the acquired cap. Consequently, the aedutap protects the airline from price increasad u
the strike proce of the written call option. Fronerte on, the net effect of the call options eqtlasspot
market price.

3 Hedge is out of the money for an airline when skrike price is higher than the underlying’s sport
price.



65

deep out of the money, actual settlements are oraducted. Instead, they only affect
the credit line. In other words, the credit lineniis how much of exposure the
counterparty will tolerate from the airline. Thelpmunderlying instrument currently
used in hedging is jet fuel, although the mandibeva hedging with other distillates as
well. According to Pasi Keski-Karhu, jet fuel isdely used as the underlying partly
because it is rather simple without the basis aiséd partly because there is poor data
available on the crack spread. For example, Bloogberminal updates the crack
spread only once a day. He also notes that jetifualidely used as the underlying
among the carriers as well.

Finnair has also invested in modern fleet and eegag operational hedging
measures in addition to financial hedging. Accagdiio the Annual Report 2014,
investment in next generation aircrafts aims atelomg the fuel consumption. The
Airbus A350s on order will reduce the fuel consuimptby 25% when compared to
Airbus A340s in service. In addition, Finnair idtaced an economical flying training
program in 2012 aimed at all its pilots. The progranplements operating practices to
increase overall fuel economy of flights. The measuinclude flying at optimal
airspeed, altitude, and the most direct route akibel as well as operating continuous
descent approaches whenever possible. In contindessent approach the flight
continuously descents with less throttle or idleotthe resulting in less fuel burned
when compared to conventional approach in whiclteteding takes takes place with
discreet descents to several flight levels. Whahase, the planes taxi using only one
engine whenever possible, which also reduces fregumption. Likewise, Finnair has
reduced the empty weight of the aircraft by invegtin the fleet modernisation. For
example, the company has used light weight masemalits cabin and seats. Finnair
also replaced all luggage containers in its narbowy fleet with composite material
containers that are lighter in weight than the emnal containers. (Finnair Annual
Report 2014, 2015.) Mr. Keski-Karhu notes that whilnding marginal ways to
improve efficiency and reduce the empty weight e planes may sound trivial, the
fact that the airline operates numerous flightsearycause marginal improvements to
add up to significant figures on an annual levelr &ample, Finnair weighed the seat
back magazines and estimated that the removakahtigazines would yield savings of
several million euros a year due to lower fuel congtion. The analysis, however, was
conducted few years ago during a higher fuel presgime, but provides a concrete
example of the significance of even marginal imgroents.

Finnair currently does not systematically employeraative fuels in its flight
operations. In 2014, the airline operated a flifloim Helsinki to New York with
biofuel mixture partly manufactured from cookind. dlowever, according to Finnair
(2015) the broader use of biofuels is not realfsfble due to lack of availability. What
is more, the price of alternative biofuels is thtieges the price of conventional fossil jet
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fuel. (Finnair Annual Report 2014, 2015.) Pasi Kdskrhu views that bio fuels will
not be a relevant alternative in the near future.skhtes that the current bio fuel flights
among airlines have been more about gaining pesipublicity. However, the
emergence of unconventional fuel sources, suchals sil, is in Keski-Karhu’'s view a
very positive development. He views that additiangiply not coming from the Middle
East and OPEC should lessen the impact of thesg peducers’ actions in the
commodity markets. Still, Mr. Keski-Karhu views thaver a very long time horizon,
alternative fuels will likely replace fossil fudig a large extent at least in the industries
where possible.

The hedging practices of Finnair have evolved dwee to some degree. However,
the jet fuel hedging appears to be very consisieat the studied time period. Table 5
highlights the jet fuel hedging practices of Finr@aier the time period of 2006—-2014.
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Table 5 Hedging of jet fuel price risk at Finnai05—-2014 (source: Company Annual
Reports, Financial Statements, and Interim Reports)
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Finnair's hedging ratio between the years 2006—2@dsinot varied substantially, as
can be observed from the table 5. At the end ofifoal year the company reports the
hedging ratios for the next six months and for $beond half separately. Finnair had
hedged 63% of its anticipated fuel consumptiortiiercoming six months at the end of
the financial year 2006 and 42% for the rest ofyib@r. The single largest change in the
hedging ratio for the coming six months took plaetween the years 2006 and 2007.
At end of the financial year 2007 the hedging ragbwveen was 70% for the first half of
2008 (an increase of 7 percentage points). Theihgdgtio for the second half of the
coming financial year increased the most from 2@0Z008, by a total of 11 percentage
points. At the end of 2008 this ratio was 54%, wlasrin 2007 it was 43%. From 2008
onwards, the hedging ratios remained somewhat airaihd exhibited relatively little
variation. The time horizon of jet fuel hedging wheee years in 2006 and 2007. Then,
the time horizon was 30 months, and from 2010 odgvdrhas remained at 24 months.

In terms of derivatives instruments used in hedgingd the underlying commaodity,
the airline has exhibited consistency. During tearg 2006 and 2010, Finnair hedged
jet fuel price risk with forward contracts, swa@s)d options. From the year 2011
onwards, the company have foregone forwards andemploys swaps and options. As
the underlying instrument, Finnair has used jel, fgas oil, and jet differential between
the years 2006 and 2008. Because the company ehgageoss hedging by hedging
with gasoil, the basis was managed with jet difige¢ contracts. During 2009 and
2010, the underlying instruments were jet fuel gtddifferential, latter of which was
likely a remainder from the previous years’ gasodss hedging. From 2011 onwards,
only jet fuel has been used as the underlying asget fuel hedging.

The fuel expenses share of total operating expeasdsits volume relative to
company turnover has mostly been on an increasetbgeobserved period, except for
the slight decrease after the year 2008. Fuel spgn@presented 19% of the total
operating costs in 2006, and in the year 2014 ¢ aleeady 28% of the total operating
expenses. The most significant year-on-year ineréagelative fuel costs took place
between 2007 and 2008. In the year 2007, fuel esggewhere 20.1% of total operating
expenses whereas in 2008 they where 24.2%, anaseref 4.1 percentage points.
Following the 2008, the figure tumbled to 21.4%20B09 and further to 21.2% in 2010
before returning to growth path. Fuel costs asragmtage of turnover have developed
similarly with a growing trend except for the driop2010. It is interesting to notice that
the decrease took place in 2010, whereas the fo’ll i@lative to total operating
expenses already fell in 2009. In 2006 the fuetlcodere 19.4% of turnover, and in
2014 they stood at 28.7%.
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The hedging limits with regards to jet fuel constimp have remained quite
constant. For the period 2006—2009, Finnair's hegigiolicy required hedging more
than 60% of consumption for the next six monthseréhfter, the hedging ratio fell until
being zero three years in advance. Then, the hggmticy changed in 2010 and have
remained unchanged for the rest of the observat@riod. In the new policy an upper
limit was introduced, and the level by which thed@ieg ratio would decrease on a
quarterly basis was also introduced. In this vexycy, the hedging ratio for the coming
six months is 60-90%, and from thereon the hedgaig falls 10% each quarter up
until being zero after 24 months. All in all, thedging levels and practices are quite
constant at Finnair, and the hedging has beenrsgsiteover the time period.

542 Scandinavian Airlines

Scandinavian Airlines states that it manages firsmisks, including jet fuel price risk,
through hedging. By engaging in hedging, the com@ms at countering short term
fluctuations in market prices as well as providatgpe to manage any changes. What is
more, the hedging strategy of the company aimsnableng the company to act
promptly when changes in jet fuel market pricesaaheantageous. All risk management
is conducted centrally in accordance with the fai@npolicy adopted by the Board.
(Scandinavian Airlines Annual Report 2013-2014,2p1

The airline highlights that jet fuel costs arelasgest operating expense item. The
company estimates that a one percent change ipribe of jet fuel would have an
impact of approximately SEK88million (~9.28millicduros) on the result of its airline
operations. If the change is positive, the effeculd be negative, and vice versa.
(Scandinavian Airlines Annual Report 2013—-2104,2p1n the jet fuel price hedging,
Scandinavian Airlines currently employs a mixturé call options and swap
agreements. In fact, the company lowered its hedigivel for the Q1 2015 from 100%
down to 79% due to out-of-the-money call optiorScandinavian Airlines Interim
Report Q4 2013-2014, 2014.)

The jet fuel hedging policy for Scandinavian Aids is currently rather
straightforward. The company hedges 40—-80% obitsdasted consumption 12 months
in advance. However, it appears that the compamplam some time diversification in
its hedging. According to the Annual Report 2013t2(2015), the company was 79%
hedged for the next quarter and 72% for the follmaguarter. Then, the hedging fell to
26% and only 6% for the following quarters. Whileete appears to be time
diversification, the risk management policy does neguire that. Instead, only the 40—
80% limits apply for the coming 12 months. (Scaaglian Airlines Annual Report
2013-2014, 2015.)
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Scandinavian Airlines has also taken operationabsuees to lower the fuel
consumption in order to mitigate the jet fuel pricgk. The company has equipped its
existing fleet with lighter seats, so as to redtlee fuel consumption. Likewise, the
company has refitted its planes with new, less ¢oelsuming engines. In addition, fuel
consumption has decreased due to investment in mese fuel efficient fleet. For
example, in its fiscal year 2013-2014, the compphgsed out its old McDonnel
Douglas MD80s and replaced them with Airbus A320kictv have better fuel
efficiency. In addition, Scandinavian Airlines halaced orders on eight next generation
Airbus A350 wide body aircrafts, the first of whighll begin service in late 2015. The
airline also continuously seeks ways to reduce ftmhsumption on daily flight
operations. The measures include more efficientatjpe of the aircraft in air and on
the ground. In addition, the company states it s@esasures to reduce the weight of the
aircrafts. (Scandinavian Airlines Annual Report 202014, 2015.) However, detailed
information is not given about the operational naea@s used in the air nor on the
ground to reduce the fuel consumption.

Scandinavian Airlines does not employ alternatige fuel on a large scale. The
company flew a few flights in 2014 with using a taibe of synthetic jet fuel JET Al. In
addition, a decision was made to purchase thenalige jet fuel for flights operated
from Oslo in 2015, however, only with a small quigntixed in with the conventional
jet fuel. Scandinavian Airlines also continues efforts to accelerate the large-scale
commercialisation of alternative fuels via the Norbhitiative established in 2013. The
initiative aims at making bio fuels a reality inrdar scale in the near term, and the
airline was one of the founding members of theidtiite. (Scandinavian Airlines
Annual Report 2014.)

Jet fuel hedging at the Scandinavian airlines apgpgmabe quite constant over the
long time horizon. Table 6 highlights the hedgingqtices of Scandinavian airlines
between the years 2006—2014.
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Airlines 2006—2014 (source:
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Table 6 Hedging of jet fuel price risk at Scand
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From the table 6 we can observe that Scandinaviahnés has hedged its
anticipated fuel consumption with quite some varatamong the hedging ratios. The
figure before the slash is the hedging level fernlext six months and after the slash for
the second half of the coming fiscal year (except2006, where only the annual ratio
was available). At the end of the year 2006, thdinai had hedged 57% of its
anticipated fuel consumption for the coming yedre Thext year, significantly less of
the anticipated fuel consumption was hedged fofdhewing six months as well as the
second half of the year. The hedging ratios attiteof the fiscal year 2007 where 41%
and 40% respectively, which is approximately 16cpatage points less than in the
previous year. During the 2008 and 2009, the hedatios for the coming year stood
at around 60% for the first half of the followingar before falling down to around 55%
for 2010 and 2011. Then, the single largest in&@e@Y percentage points) in the
hedging ratio took place in 2013, when as much0&s 8f the fuel consumption for the
first half of the year was hedged. However, onl$oldf the second half's anticipated
fuel consumption was hedged at the end of 2013.hEuging horizon has been very
constant during the observed period. From the 2886 to 2009, the hedging horizon
was 12 months for Scandinavian Airlines. Then, 2010 to 2013, the time horizon
was extended to 18 months. Again from 2014 onwdrtlas been reduced back to 12
months.

Scandinavian Airlines has been very consistent whil derivatives instruments
employed in the hedging. From the table 6, one cbserve that the airline has
employed only options and swaps throughout the Bamppriod. The options also
include collar structures over the sample periothdugh, the company does not
systematically state the underlying commodity usefuel price risk management, it
can be found in the annual reports and interim ntepihhat the underlying asset is jet
fuel. This is because at the end of financial ydee,company states the fixed prices and
the respective proportions of jet fuel in its hedgportfolio for the next fiscal year.
Therefore, if the underlying asset would have bedrer than jet fuel the basis risk
related to cross hedging would make it unfeasiblestimate the price paid for jet fuel
in advance.

Scandinavian Airlines has some degree of variatiothe fuel expenses relative
share of total operating expenses as well as inefxggenses relative to turnover during
the period 2006-2014. In 2006 the fuel expenseesbftotal operating expenses was
18%. During the period 2007-2010 the share remaedeen 16—-18%, whereas in
2010 the figure reached 20.2% and peaked in 2023.886 while decreasing to 23.3%
in 2014. It can be observed that the fuel costsireshof operating expenses have
increased. When comparing to turnover, it can Iseoked from the table that the there
is a similar trend. In 2006 the fuel costs relatiwgurnover where 17.8%, whereas in
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2014 the figure was 23.2%. During the period, igare was at its lowest at 15.5% in
2007.

The hedging limits concerning the fuel price hedgimve been quite constant.
During the period 2006 to 2009, the hedging limitsere 40 at the bottom and 60% at
the top. In 2010, Scandinavian Airlines increadssl upper hedging limit to 70%, and
again in 2011 to 80%. Between the years 2011 aridi,2the hedging limits have
remained constant, the lower limit being 40% arel dpper limit 80%. The limits are
on a rolling basis for the coming 12 months.

54.3 Norwegian Air Shuttle

At Norwegian Air Shuttle, financial risk managememtd hedging are based on the
group’s risk management policy. Financial risk ngesraent is implemented and
conducted by the central treasury department inrdemce with the risk management
policy. Group’s operating units together with th@wup treasury identifies, evaluates,
and hedges against the risks. (Norwegian AnnuabR&014, 2015.)

According to Norwegian Air Shuttle (2015), jet fumdsts are a substantial expense
item among its operating expenses, and, theretbee,price fluctuation of jet fuel
impacts its anticipated cash flows. By implementihg jet fuel hedging strategy, the
company seeks protection from both sudden andfsignt jet fuel price increases.
Meanwhile, the company states that it wants tanmetaecess to price reductions as well.
(Norwegian Annual Report 2014, 2015.) In its Q4 4£0dmterim report, the airline
estimated that a one percent decrease in jet fuml market price, would result in
NOK44million (~EUR4.86million) increase in incom& @n annual level, without the
jet fuel hedging taken into consideration. (20141Qtérim Report Norwegian, 2015.)

The group manages jet fuel price exposure withvdévies instruments. The only
derivatives instrument used in the jet fuel hedgs@uel forward contracts. Unlike the
other listed airlines in the Nordic countries, tte@mpany does not employ options nor
swap contracts. What is more, the group treasusy ehanandate to hedge up to 12
months in advance. Similar to derivatives instrutegthe risk management policy sets
the limits with regards to hedging ratios. The eplallows currently hedging up to
100% of the anticipated jet fuel consumption far tiext 12 months. However, there is
no minimum required hedging level dictated by thsek rmanagement policy.
(Norwegian Annual Report 2014, 2015.) Therefores folicy allows the airline to
remain fully exposed to jet fuel spot market pfloetuations and is not very prudent.

With regards to operational measures in reducirgy jét fuel consumption and,
therefore, the price exposure, the airline has gedjan operational hedging as well.
Norwegian Air Shuttle operates the youngest fleetth® Nordic countries’ listed
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airlines (4.2 years), and the company has heamihgsted in new, fuel efficient fleet.
For example, in 2012, the airline placed an ord&2@ short-haul aircrafts. In addition,
the company operates and has placed additionatsomiethe Boeing 787 wide-body
aircraft. The airline estimated that the realizeel saving per seat with Boeing 787s has
been more than 20% when compared to other simigzgd aircrafts that are not built
from the composite materials. According to the camp (2015), via investment in
modern fleet, the airline has managed to decrassecbnsumption by 20% since the
year 2008. (Norwegian Annual Report 2014, 2015)

In addition to investment in new fleet, Norwegianr Shuttle has taken other
operational measures as well. In 2014, the aidie® its first flight using biofuel.
However, the use of biofuels is not systematic Imas the company stated anything
about employing them in larger scale in the neamr&u What is more, the airline
operates continuous descent approaches whenevablpodn addition, the company
has fitted all its Boeing 737-800 series narrowybaticrafts with winglets, that reduce
the drag and, thus, fuel consumption. The wingéets fins located at the end of the
wingtips. Likewise, the airline aims to minimizeestempty weight of the aircraft, which
likely stems from the low-cost business model. lyashe company conducts a special
engine wash on each aircraft two to three timesaa,yto reduce the fuel consumption.
(Norwegian Annual Report 2014.)

Norwegian Air Shuttle appears to have quite sonmr&atran in its hedging practices
over the observed period. Table 7 exhibits thdyek hedging between the years 2006
and 2014 at Norwegian Air Shuttle.
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Table 7 Hedging of jet fuel price risk at Norwegiain Shuttle 2006—2014 (source:

Company Annual Reports, Financial Statements, aratiin Reports)

%007 03dn | %001 03dn [ %007 03dn | %001 03dn [ %007 03dn | %007 03dn | %00t 03dn [ %007 03dn | %00T 0¥ dn sywi) uidpay
%ETLE %2'0¢ %162 % ¥'62 %E'VT %S'61 %' % V'€ %6'€2 Jan0UIN 40 %
%€ %0°2€ %0°2€ %0°2¢ %L'92 %112 %1€ %02 %L'6 53502 8uiyesado 4o %
jany 2 any 3ar fany a1 any a1 jany a1 any a1 any a1 any 2 [any 3ar dupapun
SPJEMIO4 | SPJeMIO4 | SPJemuO4 | SpJemuod | spiemuoy spJemio4 SpJenIO4 SpJemio4 | spsemuod BUETT U
1 1 1 1 1 1 1 1 1 (s4A) vozuioy awiy
%L1 %0 %1 %2 %97 %52 %E'L %0 %S27/%05 | Jeak xau ayy Joj paspay %
v102 €102 10z 1102 0102 6002 8002 £002 9002 3\
ueidamion




76

Norwegian Air Shuttle has been quite inconsistent hedging its jet fuel
consumption between the years 2006 and 2014. Tdgirteelevels for the coming year
have shown variation as can be seen from tabld theAend of the fiscal year 2006, the
airline was 50% hedged for the first half and 25@6ided for the second half of the
coming year. Then, the company seem to have rechdily exposed to jet fuel price
fluctuations because it had hedged 0% of the gt dansumption for the coming year.
Likewise, Norwegian Air Shuttle had hedged only%,& 7.3 percentage point increase
from the previous year, at the end of the fiscdl®Bbefore reaching 25% hedging ratio
at the end of the fiscal 2009. However, the compiegreased the hedging for the year
2011 as it was 16% hedged at the end of 2010 anthé coming years remained
basically unhedged. Only in 2014, the airline st@rhedging again and was 27%
hedged at the end of the year. The single largestedse in the hedging ratio for
Norwegian Air Shuttle is 25 percentage points, #mel single largest increase is 27
percentage points.

Norwegian Air Shuttle, however, has kept its maximinedging horizon and
derivatives instruments constant over the obsemaieriod. Form the table 7, it can be
seen that the airline has had a maximum hedgingdmwf one year throughout the
observation period, although the company havenatgiremained fully exposed to jet
fuel price fluctuations. Likewise, consistency daa seen in the hedging instruments.
Norwegian Air Shuttle only employs forward contsaat its jet fuel hedging, and the
underlying is jet fuel. Consequently, the compammgfoes the flexibility of the options,
but is not exposed to basis risk related to creskgimg.

The fuel costs’ share of total operating expengsas fael costs’ relative to the
turnover show some variation. From the table 7ait be seen that the fuel costs have
represented 21.1%-32.2% of the total operating resgge The fuel costs share have
remained at 32% from 2011 onwards. The fuel cadttive to turnover, except for the
years 2007, 2009, and 2012, have increased fromrthaous year, and they exhibit a
growing trend. From 2011 onwards, the figure hamaieed approximately around
30%, whereas in 2006, it was 23.9% of the turnover.

An interesting point with Norwegian Air Shuttletise hedging limits. The company
is allowed to hedge up to 100% of its fuel consuampfor the coming year, although
the company never hedged more than 50% of theipattecl consumption. What is
more, Norwegian has no required minimum level smhiedging ratio. Therefore, the
hedging policy allows it to remain fully exposed ftoel price fluctuations.
Consequently, the company remained unhedged otHass10% hedged on five years
out of nine during the observation period.
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54.4 Icelandair Group

Risk management is conducted in line with risk ng@maent policy guidelines set by
the Board of Directors. The Board of Directors defi the risk management policy
measures so as to reduce the exposure to finarskial The measures set by the policy,
in turn, dictate the framework and parameters thast be considered in financial risk
management aimed at mitigating the exposure fraoe polatility. The implementation
of risk management policy is conducted by an irgkrisk management committee, that
is chaired by the chief executive officer. In addit the risk management policy is
reviewed on a regular basis. (Annual Report 20&taiwair Group, 2015.)

Icelandair Group states that jet fuel is a sigaificcomponent of the company’s cost
structure. For example, the company commentedtkigatecent drop in jet fuel price
can have a significant impact on its operation'sfipability over the longer term. In
fact, the decrease in jet fuel price is the mognificant item responsible for the
increased EBITDA during the fiscal year 2014. Thgeotive of risk management at the
airline is to manage and control price exposuresrnter to maintain them at an
acceptable level. (Annual Report Icelandair Gro0p4& 2015.)

With regards to financial risk management, their@riemploys a mixture of swaps
and options in jet fuel hedging. The policy does$ allow employment of any other
financial derivatives instruments. At current, t@mpany hedges between 40-60% of
the anticipated jet fuel consumption. However, $thdbe forward ticket sales exceed
the 40% minimum level of anticipated consumpticorward ticket sales then set the
minimum hedging level. The time horizon for hedgiigg currently 9—12 months
forward. Icelandair Group also sates that basis issavoided. (Annual Report 2014
Icelandair Group, 2015.) Therefore, it can be tb®ueed that the airline only employs
jet fuel as the the underlying asset in its jet tusdging. However, the airline did not
explicitly mention the underlying in its financislatements.

Icelandair Group also utilises other measures iigating jet fuel price fluctuations
in addition to traditional derivatives instrumentfie company utilises contractual risk
transfer where feasible. What is more, the compstayes that ticket pricing is an
important tool over the medium term to mitigate jiiefuel price volatility. Likewise,
production management may become a relevant optien the longer term in coping
with fuel price trends according to Icelandair Gyodlowever, Icelandair Group has not
utilised alternative sources of fuel and does novide any evidence of aiming at the
utilisation of biofuels. Nonetheless, the airliresha Fuel Management Committee that
actively monitors and evaluates new ideas to refiueleconsumption. The operational
measures in place include fitting most of the aiftcwith winglets. What is more, the
company placed orders on 16 narrow body BoeingMBX and 737 MAX9 planes in
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2013. The first of which will be delivered in 201@nnual Report 2014 Icelandair
Group, 2015.)

In terms of jet fuel hedging, Icelandair Grouphie bnly airline in the study that has
actually diverted from its hedging policy duringetbbservation period. Table 8 exhibits
the jet fuel hedging practices at Icelandair Grbepnveen the years 2006 and 2014. In
fact, the the risk management policy was revise@0t4 and the extension of the
hedging tenor of up to 12 months forward was inticstl.
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Table 8 Hedging of jet fuel price risk at Icelandaroup 2006—2014 (source: Company

Annual Reports, Financial Statements, and Interepdgis)
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Icelandair Group reports less information concegrtime fuel hedging practices and
also exhibits quite some variation in the hedgeels. The company did not report the
hedging level at the end of the fiscal year 2006wkler, the company revealed in its
2006 annual report that during the fiscal yearahmpany’s hedging level was closer to
lower bound of the hedging limit, which stood a##0f the jet fuel consumption. From
2007 the company has mostly reported its year-exgdihg portfolio except for the year
2010. In 2007, the company had hedged 55-60% ainiticipated jet fuel consumption
for the coming year. Likewise, the figure for thmrang six months at the end of 2008
was 41.5% and for the second half of the coming yewas 16.5%. The company
reported that it had sold put options in orderoiwdr exposure of fixed-price swaps and
collar structures, and the company also made agpéwn to the lower hedging ratio of
40%. At the end of 2009, there were no fuel hedggdace. Therefore, the company
remained fully exposed to market price fluctuatiohbe hedging level at the end of
year 2010 was not reported, and the company stiaaedhey are still diverting from the
lower hedging limit of 40% and instead the comphaglged at least the forward ticket
sales volume for the coming year. The company dideveal hedging levels at the end
of 2010, but in 2011 the airline was 33% hedgedHerfirst half of the year, and 10.3%
for the second half. The hedging levels remairgdesvhat similar before increasing in
2013 and 2014, when the company had hedged 54.2%heofanticipated fuel
consumption for the first half of the coming fisgalar, and 38.5% for the second half.

The airline has a little variation in the hedgimge horizon and the trend has been
towards shorter time horizons, but the derivativesruments seem to have remained
very constant over the period. In 2006, the timdazZom for jet fuel hedging was 1.5
years. However, the following year, the time honiawas reduced to 1 year which
remained the policy until 2010, when the hedgindgoewas cut down to nine months.
The hedging horizon was kept at nine months in acwauntil in 2014 it was extended
back to 12 months. The company has reported to@nggtions and swaps in its jet
fuel hedging throughout the observation periocerestingly, Icelandair Group reported
that it had sold put options in order to offset #osure of its swap contracts and
collar structures during the financial year 2008nBl of the other airlines reported any
such counteraction in the hedges that had alreadsy in place.

Fuel costs’ share of the total operating expene#urave exhibited some fluctuation.
In the year 2006, the fuel expenses representeddf3he total operating expense. The
following year, the figure was down to 16.8% (tbevést over the time period) before
leaping to 24%. From the table 8 one can obserethie fuel costs share fell down to
18.4%, and remained there, before hitting 25.4%. fidgure has roughly remained there
before, and in 2014 the figure was 28.4% whiches highest during the observation
period. Comparing the fuel expenditures to the camygurnover yields similar results.
The fuel bill as a percentage of the company tuenavas 16.9% in 2006, and in 2014
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the respective figure was 24.4%. In addition, tel £xpenses relative to turnover have
been higher during the later years of the obseamatieriod when compared to first
years of the observation period, excluding the 2888 when the figure soared to 23%.

545 Resultson Jet Fuel Hedging Practices

Among the carries, there is some similarities infieel hedging practices. However,
substantial differences can be found as well dverbservation period.

In terms of how the Nordic countries’ listed aidmperceive jet fuel expenditures, is
very homogenous. All the airlines considered jetl fprice as a significant factor
affecting the operations and earnings as well. Vihatore, all the airlines stated that
the jet fuel is either the most significant opergtexpense or at least a very significant
expense item. Figure 9 exhibits the share of jel & the total operating expenses for
all the carriers during the period 2006—-2014.

FUEL COSTS' SHARE OF OPERATING
EXPENSES

—&— Finnair == SAS Norwegian === Icelandair Nordic Listed Airlines (average)

33%
31%
29%
27%
25%
23%
21%
19%
17%

15%
2006 2007 2008 2009 2010 2011 2012 2013 2014

Figure 9 Fuel costs of total operating expensem(@ampany financial statements)

From the figure 9 one can observe that among tleeating expenses, the share of
fuel costs has increased overall during the observperiod. However, the figure fell
quite a bit in the aftermath of the financial gigthen the oil and fuel prices collapsed.
Since then, the figure has mostly been on the 8sandinavian Airlines (SAS) has the
lowest fuel costs relative to operating expensesohtrast, Norwegian Air Shuttle has
the highest figure over the observation periods hot really surprising since the airline
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is the only low-cost carrier and low-cost carrigypically have slimmer overall cost
structures when compared to traditional networkiesr

All the Nordic listed airlines have a similar appch to jet fuel price risk
management. At the airlines, there appears to therea risk management policy in
place or financial policy includes the risk managetpolicy as well. Furthermore, The
Board of Directors typically sets the risk managetrpolicy that dictates the guidelines
for the jet fuel price risk management. The actigk management is conducted in
group treasury function except for the Icelandaio@p where there is an internal risk
management committee that executes the hedginginAgir, it is solely the director of
treasury operations that conducts the hedging @rdance with the risk management
policy.

In terms of derivatives instruments used in thefyet hedging, there appears to be
some variation among the airlines, but the instmiheused in individual airlines
remained very consistent over the observation gderf®% of the of the companies
employed a mixture of derivatives instruments infiel hedging over the observation
period. Only Norwegian Air Shuttle solely used sienforward contracts throughout
the period 2006-2014. Between 2006 and 2011, Noawnegir Shuttle and Finnair
used forward contracts in jet fuel hedging. HoweviEom 2011 onwards only
Norwegian Air Shuttle employed forwards in jet fusdging as Finnair no longer
employed jet fuel forwards. What is more, 75% & #irlines employed swap contracts
in the jet fuel price risk management. The figuemained constant the whole period. In
addition, three of the airlines also used optionget fuel hedging throughout the years
2006—-2014. From 2011 onwards 75% of the Nordiedistirlines have hedged using a
mixture of options and swaps. What is more, théinas typically employ option
structures in jet fuel hedging so as to createlessistructures such as collars or three-
way collars.

With regards to underlying instruments, all thdirrés have hedged using jet fuel
contracts over the sample period. The only aidived has hedged with other underlying
instrument in addition to jet fuel is Finnair. Dugi the period 2006—-2008, the airline
had gasoil derivatives in addition to jet fuel qasts. The company used jet fuel
differential contracts as well to account for theduct basis risk stemming from the
cross hedging. However, only jet fuel has been eyl in the jet fuel hedging since
then. Because there is not sufficient availabititylisted jet fuel derivatives, it can be
assumed that all the airlines use over-the-coucdetracts. What is more, the daily
settlement of the positions would pose significstnains on the cash accounts should
the hedges fall deep out of the money.

The hedging policies and profiles are quite simdanong the airlines except for
Finnair. Likewise, all the airlines hedge on airgl basis meaning that the hedging
ratio is in accordance with the hedging policyha beginning of each quarter. All the
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airlines except Finnair have constant upper ancefomedging limits for the hedging
tenor. Scandinavian Airlines 40-80%, Icelandair Upr@t0—60%, and Norwegian Air
Shuttle 0—-100%. On the contrary, Finnair has thetrdetailed hedging profile in place.
The hedging policy sets the minimum and maximunghegratios up to three years in
advance. The profile is layered hedging profile nireg that the upper and lower limits
decline around 10% per quarter. Over the obsenvat@riod, the hedging policies have
evolved namely with regards to hedging limits. Oalye company deviated from the
hedging policy during the hedging period. Howewwoywegian Air Shuttle’s hedging
limits are quite trivial and require no hedgingadlt In fact, the company had the least
systematic jet fuel hedging over the period. Wilgards to hedging tenor dictated in
the hedging policy, Finnair had on average the dshghedging tenor over the
observation period (2.33 yrs). Scandinavian Aidirend Norwegian Air Shuttle both
had an average hedging tenor of one year whilancklir Group’s stated policy was on
average 0.94 years in advance.

Jet fuel hedging has seen some variation amongitliees over the period. Figure
10 captures the hedging ratios of the anticipageduel consumption for the next 12
months at the end of each financial year.

HEDGING RATIOS FOR THE COMING YEAR

—&—Avg —fl—SAS Finnair === Norwegian Icelandair
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*Hedging ratio was not available for Icelandair Goan 2006 and 2010 as the financial
statements did not include sufficient data for gkton.

Figure 10 Hedging ratios for the coming year, %hef anticipated jet fuel consumption
(source: Airline Annual Reports and Financial Stegats)

In 2006, on average 49% of the next year's ardieigp fuel consumption was
hedged. The figure dropped down to 36.7% in 20@ramained around there up until
the year 2013. Then the hedging on average wassa#®8o. The hedging levels have
remained quite constant at Finnair, and moderai@hgtant at Scandinavian Airlines. In
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fact, these two airlines have been the most systeraad prudent in jet fuel hedging
over the study period. On the contrary, at Icelan@aoup there is more variation and
inconsistency. In 2006 and 2010 the hedging rats wot reported. Icelandair Group
had no hedges in place in 2009 and the companydndated from its hedging limits
over the study period. However, hedging has beeretist systematic at Norwegian Air
Shuttle. In 2006, the airline had hedged 37.5%hefdnticipated fuel consumption for
the coming year. The next year, the company rerddintyy exposed and had no hedges
in place. The hedging has been less than 10% oénkieipated consumption in five
years during the period 2006—-2014. The findingugegsurprising when considering the
fact that the fuel expenses represented the higivase of the total operating expenses
for Norwegian Air Shuttle during the whole period.

All the airlines employ operational hedging, bué thse of alternative fuels is not
systematic and has typically been employed in one-bccasions. The only airline not
mentioning anything about alternative fuels is doelair Group. The airline also
operated the oldest fleet. Furthermore, the Icelan@roup is the only airline that
considered pricing an effective way to reduce thpact of fuel price increases, where
as the other airlines didn’t find it feasible. Witgards to current fleet, the airlines have
refitted their old planes with lighter seats andenals so as to reduce the empty weight
of the planes. Likewise, refitting the planes witkw engines and installing winglets
seems to be of common practice to reduce fuel ecopsan and thus price exposure.
The airlines also operate aircrafts with fuel effit operational practices such as the
continuous descent approach and aim at flying th@ate. In addition, all the carriers
have acquired or have on order new, more fueliefficplanes made out of composite
materials to a much larger extent than the traggi@uminium-bodied planes.
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6 CONCLUSIONS

All the listed airlines in the Nordic countries a@gg in jet fuel hedging by using
derivatives instruments. The hedging is dictatéideeiby the risk management policy or
financial policy. In addition, most of the carrieesnploy a mixture of derivatives
instruments which is line with Morrel (2007). Oveéhe observation period a
combination of swaps and options have been the comsimon in jet fuel hedging. The
usage of forwards is less common. In fact, sincEl2@nly Norwegian Air Shuttle has
employed forward contracts in jet fuel hedging.

Most of the airlines employed operational hedgiracpces that aim at reducing fuel
consumption in the short term, except for Icelan@ioup. The operational measures
where similar to those discussed in Morrel (2008hat is more, only Icelandair Group
claimed passing the fuel surcharge onto custonmemsay to hedge against fuel price
increases in short term. This supports Morrel anar5(2006) that cargo airlines are
better positioned to pass on the fuel bills to cors.

The actual hedging practices, however, are noeduitmogenous. Especially, the
hedging ratios have varied among the carriers beiviee years 2006 and 2014. Finnair
and Scandinavian Airlines have had the highest ingdatios over the observation
period, and they have also been the most systematie jet fuel hedging over time.
What is more, all the airlines employ over-the-deuncontracts, and zero cost
structures in options are most common. One reasothis is likely that listed products
would pose significant strains on liquidity duesittual daily settlements, and the option
premiums in simple call options would add up tongigant amounts which supports
Morrel and Swan (2006) in the discussion of regugash margins. Furthermore, the jet
fuel is not broadly available as a listed prodtiftiwever, the wide use of jet fuel as the
underlying and not using futures contracts in heggs not in line with previous
research, especially Cobbs and Wolf (2004). Onentiatl reason could be that their
study focused on U.S. airlines.

The results for jet fuel exposure are mixed. OnlgrMegian Air Shuttle and
Icelandair Group exhibited negative and statidiycsignificant jet fuel exposure terms.
The exposure terms where -0.362 and -0.333 respgctiand both were statistically
significant at the 0.01 confidence level. Howev&candinavian Airlines had an
exposure term of -0.048 and Finnair a positive tefrd.016. Neither of the terms were
not statistically significant.

Norwegian Air Shuttle, which was the only low-casirrier, had the lowest hedging
ratios over the observation period, and the mogtatten in hedging ratios.
Furthermore, the hedging policy was quite triviahveell, anything between 0 and 100%
of the anticipated consumption. Consequently, tHma exhibited the largest fuel price
exposure and fuel expenditures for the airline whbe highest in relation to operating
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costs over the observation period. When comparedher carries, the low-cost carrier
was the least systematic in hedging and its jétdtiee exposure was the highest.

Icelandair Group was not very systematic eithetsifet fuel hedging, and the airline
was the only to deviate from its hedging policy lotree observation period. Similar to
Norwegian Air shuttle, Icelandair Group had a negaand statistically significant jet
fuel exposure term. On the contrary, ScandinavialinAs had more systematic jet fuel
hedging practices over the observation period, @&ndid not exhibit statistically
significant jet fuel exposure, although the expesierm was negative but much closer
to zero than with Norwegian Air Shuttle or Icelaimdaroup. In addition, Scandinavian
Airlines had the second highest hedging ratios nduthe sample period. Similarly,
Finnair did not exhibit statistically significankgosure term, and the term was actually
positive, although very close to zero. What is mdtienair had the highest hedging
ratios over the observation period and was the rpogtent in its jet fuel hedging.
Furthermore, Finnair was the only airline with gdeed hedging profile and had the
longest hedging tenor which was on average morne tihiece longer than with the rest
of the Nordic listed airlines. The airline also &ited the least exposure in its jet fuel
hedging over the period of 2006 to 2014. The resafe similar to those of Loudon
(2004) where there was ambiguity in the findings.

It seems that the higher the hedging ratio anddhger the hedging tenor, the less
jet fuel exposure the airline faces. What is mpradency and consistency yields less or
no exposure at all in the light of the results.cbntrast, the least systematic hedgers
with the lowest hedging ratios seem to exhibit tgeand statistically significant jet
fuel exposure. The evidence supports Bartram’s Fp0€onclusions that some
companies are more successful in hedging, andeftirer exhibit less commodity price
exposure. The exposures, however, are not in littke @arter, Roger, Simkins, and
Treanor (2014) where they found the exposure tonbgative and statistically
significant for the listed U.S. airlines. The rdsulhowever, support Berghofers and
Luceys (2014) findings that the U.S. carriers amrarexposed to jet fuel price changes
than their European peers. The thesis only stuttiedelatively small Nordic carriers
and the model did not by no means exhaustivelyagxghe logarithmic return of the
airline stocks in the Nordic countries.

Operational hedging is considered an important jpathe effort to reduce jet fuel
consumption, and, thus, jet fuel exposure. Thenasl had invested in new fleet and
also put effort into reducing the empty weight led existing fleet. Most commonly, the
airlines had replaced the seats with lighter seats fitted the planes with winglets.
Also, marginal improvements are considered sigaifidoecause the planes fly hundreds
of flights a year. However, alternative fuels aret systematically used in flying
operations, only in few one-time occasions. Thigsldde interpreted that the flying few
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one-time flights using biofuels is more about greersh and public relations activities
than about truly putting effort into employing atiatives in broader scale.
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7 SUMMARY

This thesis has focused on studying the jet fuelepexposure and hedging practices in
the listed airlines in the Nordic countries. Thdiaes in the thesis included Finnair,
Icelandair Group, Norwegian Air Shuttle, and Scaadian Airlines. According to the
best of the writer's knowledge, the thesis is ingt to study the jet fuel price exposure
and jet fuel hedging practices in a mixed-methodméwork. What is more, the study
is the first one to qualitatively analyse the jaelf hedging practices in a multi-year
context, so as to provide evidence of the jet hielging practices over a longer time
period of 2006 to 2014. Since the sample airlinder& small and from a narrow
geographical market, the thesis could provide deemelerstanding of the jet fuel
hedging and exposure instead of simple time sanadysis.

The jet fuel costs are the most significant opagagxpense item for the airlines in
the Nordic countries much like in the rest of therid. Managing this exposure is of
common practice in the Nordic countries. The addincan hedge jet fuel by using
derivatives instruments, such as forwards, swapsiprs, and futures. In addition,
operational hedging can also be considered a wawitigate jet fuel exposure. In the
thesis, a multivariate model was established tofteshe exposure. The exposure was
measured as the airline’s stock price sensitivayjdt fuel price changes returns.
Respective stock market returns where used as dhw&ot variable. All the returns
where transformed to logarithmic returns and tleguiency was weekly returns.

In the Nordic countries all the listed airlines gedagainst the jet fuel price exposure
by using derivatives instruments. Nordic listedlimés hedged mostly by using a
combination of options and swaps. Forwards whess lmmon and futures non-
existent. The airlines typically hedged using jtlfas the underlying. Likewise, the
derivatives where over-the-counter. This was mosilye to listed product’s daily
settlement and the poor availability of listedfjetl products.

The airlines with the least systematic jet fuel died exhibited negative and
statistically significant jet fuel exposures, whasethe most systematic hedgers with the
highest hedging ratios did not exhibit statistigzallignificant jet fuel exposure.
Systematic hedging and higher hedging ratios coedglain why Finnair and
Scandinavian Airlines did not exhibit statisticadlignificant jet fuel exposures. What is
more, operational measures where also common athengjrlines in mitigating the jet
fuel price risk. These included continuous descapproaches, flying direct route,
refitting planes with lighter seats and materialsd installing winglets on the planes
among others. Investment in modern fuel efficiéegtfwas also common at the airlines.

Although, the multivariate regression analysis md exhaustively explain the airline
stock returns, it provided evidence with regards jbt fuel price exposure of the
relatively small listed carriers in the Nordic coues. What is more, the qualitative
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analysis of the hedging practices combined with tihee series analysis provided
reasoning for the existence or absence of theugt éxposure. For further research,
researchers should study the relationship of jet éxposure with both the consistency
of the jet fuel hedging practices and the levelhaf hedging ratios with larger sample,
S0 as to see if supporting evidence for the resolid be found.
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APPENDIX 2 INTERVIEW

. Could you tell about your position and job desdoiptat Finnair?

. Do you engage in dialogue with specific personmalepartments with regards
to hedging decision?

. How would you describe the development of therariindustry over the past
decade? Has there been any concrete developmetttargges related to it?

. How has the price of oil affected your operatiomsrahe past decade? Has the
oil price volatility had any immediate effects oouy operational activities and
has it somehow been reflected on the risk manageof¢et fuel price risk?

. What kind of framework and strategy does Finnaivehan fuel price risk
management? Could you describe it and the limgsts to jet fuel hedging?

. What do strive to achieving by managing jet fuaet@misk? Do you consider
jet fuel price risk management as an importanttiondn airline business?

. What derivatives instruments do you employ in jedlfhedging and what are
the underlying assets?

. On what basis do you choose the underlying instniraad how do you take
into consideration the potential basis risk in srbedging? Do you somehow
manage the basis risk?

. Do you employ option structures in jet fuel hed@infyso, why are these very
structures preferred in hedging and what do you ssewith them instead of
simple call options?

. Are the derivatives instruments employed in heddjstgd, over-the-counter or
both?

. What kind of counterparties does Finnair have idgeg? How do you take
into consideration the counterparty risk in OTCtcacts?

. Does the relative small size of Finnair have anylications on hedging
activities and the derivatives used in jet fueldgiad? Do you perceive that the
small size of the airline introduces any challengesl, if so, could you
describe them?

. Do you analyse the price formation of fuel andmtib the future and do you let
analyst forecasts to have any implications on hegR))i

. What operational measures does Finnair employ itigating jet fuel
exposure? To what extent are these operationalure=aactively developed?

. How do you perceive the alternative and unconveatiduels in replacing
crude oil as the main source for jet fuel? Do you at utilising biofuels and
would you consider them as a relevant alternatiibe future?



