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Preface

In the view of current developments in the airline market the present thesis investigates the
question, whether fundamental characteristics of an aircraft fleet have a (statistically
significant) correlation to the financial accomplishments of an airline or to a corresponding
holding company, respectively. For this, an empirical analysis is carried out to examine the
influence of elementary decisions concerning aircraft acquisition and financial structures
upon the development of stock values and of selected performance figures of airlines.
Hereby a strategic viewpoint of investors and of top decision-makers of airlines is chosen,
which directly results in the choice of the empirical method of multivariate regression
analysis with abnormal gains or losses of stocks as well as with key indicators of
profitability, efficiency and sales increase of companies.

In addition to this perspective and methodical extension, the present dissertation
complements previous studies with till now not examined aircraft fleet characteristics and
their influence on the financial success of airlines. These features include the relation of
own to leasing, the ratio of already planned aircraft acquisitions compared to the size of the
existing fleet and the proportion of prolonged parked or temporarily not used aircraft in
comparison with those operatively in use. For all these variables the analyses of this study
prove a statistical relevance in reference to abnormal returns in stock prices, to profitability
and to sales growth of airlines. Additional new knowledge is gained relating to the financial
variables equity ratio, ratio of net debt over earnings before interest, taxes, depreciation and
amortization (EBITDA) as well as to interest coverage and their correlation with long-term
growth in turnover and high profit margins.

Analyses of the development of stock prices of airlines during economic cycles or following
industry-wide or company-specific incidents already exist repeatedly in the literature.
Examples for this are among others the events of 9/11, the reaction of stock markets to
airplane crashes and the cyclical industrial development over several years. In addition, the
present thesis analyzes the consequences of the financial crisis 2008 for the performance of
airline stocks. By supplementing this research period, the effects of two shock-events and
the resulting global crises (referring to the airline industry) can for the first time be
compared with each other.

Altogether, the present dissertation explores — in examining the connection between
strategic aircraft fleet decisions and short- or long-term stock price development or key
performance indicators, respectively — a theoretically demanding and a practically
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contemporary and relevant subject area. The undertaking to present a differentiated
empirical research to this topic bears considerable potential. The study imparts very
informative and innovative results. I wish this thesis a lively discussion in science and in
practice.

Werner Delfmann
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Abstract

Aircraft operating and holding companies apply different strategies to source and finance
aircraft. The basic sourcing decision is to acquire air capacity on demand or to plan future
capacity by committing to aircraft firm orders and purchase options. The general financing
choice is between buying (via direct purchase or capital lease) and operating lease of
aircraft.

This study takes the perspective of investors and evaluates the correlation of basic sourcing
and financing strategies with a company’s financial success in shocks and crises, company
specific isolated positive and negative events, and over long term business cycles.
Multivariate regression methodology is used to analyze abnormal returns in stock market’s
reaction to the terrorist attacks on September 11, 2001, the Financial Crisis 2008, and to
aircraft accidents and aircraft orders 1994-2009. In further regressions the relationship of
basic aircraft fleet and fleet planning variables to a company’s long term revenue growth
and profitability is examined.

The findings show a positive correlation of aircraft ownership (buy or capital lease) and of
future oriented aircraft acquisition (firm orders and purchase options) with a company’s
long term average EBITDA and EBIT margins. Merely in times of strong business growth,
operating lease is the right measure to quickly supply capacity, beside firm orders and
purchase options. The findings further support the theory of rational pricing and the
assumption that the stock market distinguishes between different basic aircraft sourcing and
financing strategies. A high portion of owned or capital leased aircraft in the fleet, long term
orders, and purchase options proved to positively influence also a company’s stock return in
times of crises. Exception to this is found when governmental financial aid actions
influenced stock market’s behavior. The analysis of stock market reaction on aircraft
accidents and aircraft firm orders is of low explanatory power; hence, the results allow for
speculation but not for reliable conclusions on the influence of basic fleet characteristics.
The findings of this study suggest to companies, which historically have been relying on
operating lease and purchasing capacity ad hoc, to review their aircraft sourcing and
financing strategy. This is stated under the assumption that demand of air transport grows as
currently predicted by the aviation industry and anticipating an increasing shortage of
capacity and price increase caused by ongoing carrier consolidation, insolvencies among
airlines, decommissioning programs for aging aircraft, shortage in production slots for new
aircraft, and an insufficient number of passenger-to-cargo conversions.
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fiscal year
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Major Full Service Carrier (or major network carrier)
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Morgan Stanley Capital International

Maximum Takeoff Weight

Multivariate Regression Methodology

(total) number of something (1, 2, ..., n)

not applicable or not available

National Association of Securities Dealers Automated Quotations
Explanatory variable: net debt over earnings before interest, taxes,
depreciation and amortization

Non-major Full Service Carrier (or non-major network or regional
carrier)

North America

November
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Explanatory variable: total number of purchase options total number of
aircraft in the fleet count

Explanatory variable: total number of jet aircraft orders to existing fleet
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New York Stock Exchange

Origin & Destination

October

Organisation for Economic Co-operation and Development
Original Equipment Manufacturer

Explanatory variable: operating lease (ratio of aircraft on operating
lease to total number of aircraft)

page(s)

per annum

Explanatory variable: portion of freight business (revenue of express,
cargo and mail over total operating revenue)
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regional revenue over total operating revenue)
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home market revenue over total operating revenue)
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Excess return
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Return index

Rest of world

Revenue Passenger Kilometer
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Severe Acute Respiratory Syndrome

Scandinavian Airline Systems

(U.S.) Security and Exchange Commission
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Explanatory variable: natural logarithm of total assets
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Export
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1. Introduction

The strategies according to which airlines and other air transport companies manage their
aircraft portfolios are as multifarious as the number of firms in the industry. Some buy
aircraft, others trust in leasing. Some order aircraft many years ahead and deal with options,
others procure capacity ad hoc. Some fancy to operate a very young fleet, others prefer older
aircraft or simply care less about average fleet age. What all these companies have in
common is that they have to plan and secure air capacity in one or the other way to stay
competitive in the market. This has become more difficult in the past two decades. Not only
had the industry to deal with the typical economic cycles, but also a number of external
events caused or still cause severe impact on the business. This thesis is based on the
assumption that actual standard fleet planning is not sufficient to face future business
challenges and that aircraft portfolios and fleet plans should be optimized on a higher
strategic level regarding basic aircraft sourcing and financing decisions. It is further
believed that this adjustment has a positive impact on a company’s financial performance
throughout normal business cycles, in times of crises, and potentially also in company
specific isolated positive and negative events, such as aircraft acquisition or loss.

1.1 Research background and motivation

The world of aircraft sourcing and financing has been in a status of uncertainty since the end
of the year 2008. The global financial crisis has increasingly influenced demand and supply
of aircraft and respectively its price, and has been changing the risk perception of airlines,
aircraft leasing companies and the capital market. Once again, after the terrorist attacks on
September 11, 2001, the Severe Acute Respiratory Syndrome (SARS), and the Iraq war, the
air transport industry has to face a severe business challenge and in parallel has to plan and
secure the future need of air capacity.

Despite the aftermath of the recent crisis, air traffic and respectively air capacity demand are
growing again and the interaction of different trends in the industry might easily cause a
capacity shortage in the future. Recent economic forecasts predict an annual growth of
global trade of 3.3% until 2031 based on the world’s real gross domestic product (Federal
Aviation Administration, 2009 and 2011). Traditionally, the aviation industry has developed
relatively synchronically to the world gross domestic product (Federal Aviation
Administration, 2008) and popular forecasts of the aviation business usually build upon this
key influencing factor. Hence, an increasing demand in sufficient air capacity can be
expected while companies have to focus more than before on profitability and maximizing
shareholders’ value. The two major airframe manufacturers Airbus (2011) and Boeing

© Springer Fachmedien Wiesbaden GmbH, part of Springer Nature 2013
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(2011) predict an average positive annual growth trend in global air transport until 2030 of
4.8% based on passenger traffic, 5.1% based on revenue passenger kilometers' and 5.6%
and freight ton kilometers® (positively adjusting their earlier predictions in 2009 of 4.6% to
5.2% until 2028; in Airbus, 2009 and Boeing, 2009). Naturally, the manufacturers see this
positive trend as significant sales opportunity but do not provide details to the question
whether they will be able to serve this high demand in terms of timely production and
deliveries. A decrease in available capacity relative to demand is expected by an increasing
number of industry experts (Expert interviews with Atlas Air, AWAS, DVB Bank, LCI
Aviation, Macquarie AirFinance, and Titan Aviation Leasing, 2009). Reasons mentioned for
the anticipated capacity shortage are ongoing consolidation and insolvencies among the
airlines. Recent examples for the latter are Frontier Airlines and Air Midwest in the
passenger sector and Ocean Airlines, Transmile, Kitty Hawk, Tradewind and Gemini in the
air cargo business. In addition, most airlines run decommissioning programs for their aging
aircraft and the market already faces today — impacting cargo and passenger business — a
shortage in production slots for new aircraft and — specific to the cargo business — an
insufficient number of passenger-to-cargo conversions. Production slots for new aircraft
have mainly been blocked by some future oriented well established airlines with respective
options at the manufacturers (Interview with Macquarie AirFinance, 2009). Conversion
slots are lacking because of the small capacity of the conversion service providers.
Considering all of the above, not all suppliers of air transport will be able to serve their
customer’s demand in the future.

Based on current expectations regarding both the financial and the capacity market, all air
transport dependent business models face the same questions: How to secure future
competitiveness in terms of air capacity and simultaneously prepare best for demand
fluctuation in the normal business cycle and with regard to unexpected events? And, how do
the different ways of planning and managing an aircraft portfolio influence the company’s
financial and stock performance?

The state of scientific literature can only partly be used to answer the question regarding the
right strategy to secure air capacity for different business models. Most literature focuses on
established passenger airlines reflecting the state of knowledge ex ante or ex post 9/11°.
Current theories and models, of which some will be mentioned in more detail in the
following, just start to consider the impact of the financial and economic crisis 2008. The air
transport industry has not been evaluated holistically although, whenever it comes to air
capacity and aircraft fleet planning, the key to a successful business seems to lie somewhere

! Revenue Passenger Kilometers (RPK): “The sum of the products obtained by multiplying the number of revenue
passengers carried on each flight leg by the flight leg distance (one fare-paying passenger transported one kilometer).”
(Butler & Keller, 2000, p. 671)

2 Freight Ton Kilometers (FTK): also called Revenue Ton Kilometers (RTK); “the number of tones carried multiplied
by the number of kilometres flown.” (Butler & Keller, 2000, p. 671)

% 9/11: Terroristic attacks in the United States of America on September 11, 2001
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between or in a balance of aircraft financing decisions, successful sourcing of capacity and
other factors that can influence an air transport company to react flexibly on demand
fluctuation.

The following paragraphs summarize trend statements in the air transport industry and
describe why these statements are believed to be insufficient and how this thesis is planned
to add further insights into the topic of high level financing, sourcing of aircraft, and fleet
planning.

Regarding aircraft financing, Abeyratne (2001) describes in his publication Aviation Trends
in the New Millennium aircraft leasing, especially operating leasing, as “strategic
commercial manoeuvre” of airlines in the past 20 years to acquire air capacity without high
capital impact. Abeyratne details the benefits of operating leasing and emphasizes risk
allocation (between lessor and lessee), tax advantages and immediate operational flexibility.
Nevertheless, the long term impact of operating leases in comparison to ownership on a
company’s financial performance is not considered and its behavior in times of crisis is
covered neither by Abeyratne nor in other empirical studies. The theoretical basis for
quantitative evaluation of decisions in aircraft acquisition and financing are so far mainly
based on Morrell (2007) and Littlejohns & McGairl (2003). Models of both authors include
primarily discounted cash flow analyses, capital value analyses, residual value analyses and
special tax models and were already tested in practice by e.g. Gibson & Morrell (2004). Yet,
all methods focus on concrete buy versus lease decisions on a single aircraft basis and
purely consider monetary comparison of the two options. This thesis lifts the decision of
buy versus lease to a strategic level and tests whether high level financing structure in an
aircraft portfolio has a positive or negative impact on a company’s performance in normal
business cycles, in times of crisis, and in times of aircraft acquisition or loss. In other words,
this thesis tries to find evidence for the hypothesis that the simple ratio of owned versus
leased aircraft has an impact on a company’s business success.

In terms of aircraft sourcing, Clark’s (2007) second edition of Buying the Big Jets is
probably one of the most elaborated works on aircraft fleet planning. Clark lists precisely
the requirements of both long term fleet planning and capacity planning and explains the
various possibilities of aircraft acquisition (e.g. purchase options, firm orders, operating
leasing). Additional topics touched are airlines’ behavior in the business cycle and factors
such as life cycles of aircraft types and flexibility in capacity adjustment. Clark’s
elaborations on the interaction of company profit, firm orders and aircraft deliveries are of
special interest for this thesis. Astonishingly, the correlation shows that the majority of
companies place firm orders when the market is in an up-cycle or even at peak. Vice versa,
aircraft are delivered when capacity demand has declined. Consequently, this lack of
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synchronization has to be compensated by the airlines with higher flexibility in the overall
fleet composition and short to mid term grounding of aircraft. Logically, there is an
advantage of synchronizing market development and companies’ decisions regarding
aircraft acquisition. On the other hand it is understandable that top management is reluctant
to approve major capital investments in times of economic downturn. This thesis tries to
find quantitative evidence of the advantage of future oriented capacity acquisition in form of
firm orders and purchase options and its effect on companies’ financial performance and
investors.

In daily business, the focus of fleet planning is on calibrating capacity demand versus
aircraft size and optimizing total cost in the airline’s network. Fleet rationalization plays a
major role. Button & Kilpi (2007) further developed the “Fleet Standardization Index‘
introduced by Pan & Santo (2004) to numerically analyze the correlation of fleet size and
harmonization of aircraft types in airlines between 1952 and 2005. The results show that
though fleet size constantly increased, the degree of uniformity declined. This is mainly
triggered by capacity expansions in economic booms. During such periods, airlines pay less
attention to additional costs connected with non-standardized fleets. On the other hand, fleet
harmonization increases with growing cost pressure in times of economic downturns. This
finding is of interest for this thesis, showing that airlines tend to make changes in their
aircraft portfolios regularly, giving the possibility to also strategically improve the fleet
composition in terms of aircraft acquisition and financing. This finding also provides an
argument for the lack of consequent strategic optimization of aircraft portfolios. It gives
room for speculation that the same airlines treat decisions on aircraft acquisition and
financing or other opportunities to improve fleet composition with the similar carelessness
when not facing cost pressure. This thesis considers the introduction of a new step ahead of
actual investment planning and aircraft acquisition in a company’s overall fleet planning
process. In this step the aircraft portfolio is reviewed from a strategic aircraft sourcing and
financing perspective.

A recent work by Merkert & Hensher (2011, p. 686) makes a further step towards the
evaluation of “the impact of strategic management and fleet planning on airline efficiency”.
Merkert & Hensher start with a similar question: “what survival and cost management
strategies should airlines choose in order to remain in the market or to grow and perform
well under current market conditions?” Their approach is to determine the impact of several
fleet mix characteristics, such as aircraft size, aircraft family diversity in the fleet, and age
of fleet on “three types of airlines efficiency: technical, allocative and [...] cost efficiency.”
The method used is DEA* efficiency scoring with bootstrap approach. The global sample
consists of 56 passenger airlines with data from the years 2007-2009. Some of the findings
support hypotheses formulated for this thesis that fleet planning and some fleet

* Data Envelopment Analysis



