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Value creation in today’s airlines

Are airlines pursuing market dominance at the egpeof economic profits? Are the world’s
airlines generating sufficient profits to sustanivate investment? An IATA Economics Briefing
(Pearce and Smyth, 2006) analyses the questiomuarceo basis, and concludes that the answer to
the second question is clearly “no”. The studykba@t investment returns offered by various
players in the aviation industry and finding thiag tairlines produced a staggering $11.1 billion
annual shortfall in value creation relative to istge expectations, over the cycle between 1996 and
2004. The authors state that “the airline indukg been unable to generate sufficient returns for
existing investors,” creating the danger that fatinvestment will be “constrained or delivered
inefficiently, or both.” To confirm this appraisat the micro level, we look at a group of 16 liste

airlines in various regions, analysed in the spahg007 by Bloomberg, presented in Figure 1.
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Figure 1: 2006 profit, cost of capital, and EVA among 16 major airlines

The majority of the 16 companies analysed earnesecto their cost of capital in 2006, a boom
year in the airline industry. The major exceptisnmajor (network) airlines in the People’s
Republic of China, which are experiencing the @ffexf double-digit traffic growth and attendant
investment requirements in what is still a hightgulated market. A second exception is in the
Asia-Pacific region, where the two airlines anatygenerated insufficient profits on an operating
basis to cover their capital charges. Given tleemmse of the Asian region for growth and aircraft

deliveries, this situation raises questions abougstment discipline and analysis techniques.

Low-fare airline performance

In recent years many have countries (including RRC) have further crowded the market by

allowing or encouraging the creation of “low costt, more accurately low-fare airlines, which
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operate linear point-to-point networks with higinceaft utilisation as a central goal, achieve high
load factors through demand stimulation, and lowsit costs through optimal utilisation of the

aircraft and careful cost management. Figure 2vshihat low-fare carrier performance in 2006
was substantially better than network carrierutih more problematic in emerging markets such

as South America and Southeast Asia.
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Figure 2: 2006 profit, cost of capital, and EVA among five low-fare carriers

How, then, do today'’s airlines analyse investmantie context of fleet planning? In this complex
industry, is the economic analysis performed witifficient rigour? Are their new paradigms

emerging which can allow managers to improve aitalytechniques and financial performance?

Summary of previous research

Two key surveys of financial managers, Graham aadvéy (2001), Gibson and Morrell (2005)

found that managers strongly prefer Discounted Gdstv (DCF) techniques such as Net Present
Value (NPV) and Internal Rate of Return (IRR) t@lenate investments. Figure 2 shows substantial
similarity between airline preferences and prastiamong U.S. corporate financial managers, with

three differences.
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Figure 3: Preferences for valuation techniques in Graham and Harvey (2001), Gibson and Morrell (2005)

First, airline managers have a stronger preferdacgayback (PBK) and Accounting Rate of
Return (ARR) than their colleagues in the genetsliiiess community. Second, they prefer NPV
to IRR, implying that they are willing and able ¢alculate the airline’s cost of capital needed for
the NPV calculation. Finally, airline managers\shalower preference for Real Options Analysis
(ROA), in spite of the significant and increasingtionality present in the market for civil aircraft
Such options include straight purchase optionsjlyaconversion options, and extendible operating
leases, as well as return options on purchasechtirc

For an NPV calculation, companies must have redialstimates of several parameters:
= up-front investment required (aircraft price andaasated EIS costs)

= cash inflows from operations

= cash operating costs (COC)

= terminal value for the project, commonly represdriig aircraft Residual Value (RV).

Policy inputs include the length of the investimyikhon and the discount rate, or Cost of Capital,
used to establish a required rate of return forptiogect. A method for dealing with uncertainty in
the cash flows is the third key policy input.

Gibson and Morrell (2005) identified WACC as thesncommon method for estimating the cost of
capital is WACC, although many “sometimes” use tust of borrowing as a discount rate.

Regarding the cost of equity estimate, airline gneffices were evenly divided between the
statistical Capital Asset Pricing Model (CAPM) medh and a more subjective method based on

experience.

Treatment of risk in the airline community is siamlly based on subjective estimates, and
preference for ‘sensitivity analysis,” varying nskarameters either one by one or in grouped

scenarios is surprisingly unpopular among airlirenagers.
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The preferences expressed open the question of/almation techniques are used in the process of
selecting among fleet alternatives and justifyingjgcts to company management and boards of
directors. The subjectivity of methods used tineste key parameters such as discount rate and
assess the risk of investment projects brings epptissibility of the types of biases explored in
Prospect Theory and behavioural finance. The vigess performed for the current paper

attempted to elucidate these two questions.

Interview methodology

We interviewed 12 senior managers working in Euaopairlines, aircraft manufacturers, and
financial institutions, using broadly the same quesaire for each manager, to allow comparison
and contrast of views on the topics raised. Thknai managers represented both network and
point-to-point low-fare carriers. We found the ééwf willingness to explore valuation methods
very high, in spite of the confidentiality of many the topics raised. Senior airline managers in
particular expressed the wish to see more rativahlation methods adopted worldwide in an

industry many see as lacking financial discipline.

The interviews covered a list of 40 questionshire¢ broad areas:
1) Positioning and use of financial evaluation in flleet planning process
2) Parameter estimation and decision-making processes

3) Treatment of uncertainty in the analysis

An additional set of questions, specifically podedthe financial managers from airlines and
financial institutions, explored the interactioretweeen investing and financing decisions.

Three paradigms of economic valuation

Through the interviews, we identified three vergtiict approaches to fleet investment valuation.
The first is a highly quantified, scientific appobato modelling operations, combined with a
classical use of NPV for project justification: wefer to this as the neo-classical method. A sg&con
approach, dubbed risk-quantitative, places rislkessaent and cash-flow volatility at the heart of
the analysis. Finally, we discovered a revolutignapproach to investment appraisal, in which
aircraft are viewed as a commodity-like variablpunto operations, embedding financing into
airline strategy to obviate the need for classiwauation. Adhesion to these paradigms was not
necessarily specific to individual companies: rathee found aspects of each paradigm expressed
by managers of the different airlines and finanaaatitutions interviewed. This suggests that the
valuation paradigms are not immutable doctrinesiwitompanies, but rather form the basis for an

on-going debate informing strategic and tacticabioBs among the various valuation options
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available to companies, depending on the compasifiation and evolving business strategy. In
the following pages, results from the interviews arxed with findings in prior research to form a
picture of the three paradigms.

Neo-classical: NPV as project justification

Positioning of the economic evaluation

Central to this paradigm is a broad strategic vefwmarket segments in terms of origin and
destination (O/D): are passengers coming to our butravelling over it to some final destination?
The question of whether passengers are willingatp gremium fares for convenient connections
over an airline’s hub is one which bedevils thdirarindustry today; aircraft manufacturers have
effectively bet billions of dollars to develop aiaft which best suit point-to-point, or alternative

hub to hub, operations.

In the neo-classical model, each segment is ardhiysierms of the profit potential for the airline:

= Short haul to short haul (SH:SH): passengers camgefrom one short flight of around three
hours to another

= Short haul to long haul (SH:LH): locally originagirpassengers travelling over our hub to a
more distant area

= Long haul to short haul (LH:SH): distant travelleseking a destination within around three
hours of our hub

= Finally, the two segments of long-haul (LH) and sf@ul (SH) passengers originating or

completing their passage at our hub

This is clearly the model of a network carrierjrity predominately round-trip passengers. Implicit
in this analysis is the insight that although tlessenger flies round-trip, the desirability of our
service depends essentially on the specific orfgimd of course, destination) of the traveller. A
further segmentation is made according to cabias¢land in the most detailed case, to fare class

under a revenue management policy.

The neo-classic paradigm thus selects the mostathdsitraffic to capture, based on market

strategy:
Business/First class Premium Leisure
economy/Business
SH:SH
SH:LH . ) )
Profit potenti al.of each segment determined.on

a strategic (long-term) basis
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This analysis has been extended in recent year§-ifth Freedom” carriers such as Emirates,
which add LH:LH traffic over the local hub, re-diteng traditional traffic flows (notably Europe-

Asia, but also North America-Asia) through smalhfeemarket hubs in a rather dramatic way.

Once profitable markets have been selected, theetitiweness of our airline and thus the traffic
we capture is seen as a function of the QualityiSerindex, discussed (for example) in a recent
study of Asian carriers published on the web bywaGlobal Services (2006). The entire O/D
network can theoretically be analysed in termsarhgeting airlines’ attributes, according to the

following equation:

Index .
0sI . = L

n
Z Index ;‘

i=1

Where

index. = Freq™ » Cap™ < Rank® «Time™ « Dist™ « Fare"® xCT¥ « DT*®

Where:

n = Total number of O/D services offered on theeou

Freq = Frequency offered on each route

Cap = Capacity offered

Rank = a ranking such as those provided by Sky{wawv.airlinequality.com)
Time = total O/D travel time

Dist = Trip distance

CT = Connection type: direct or connecting

DT = Desirability of departure time

The neo-classical model is characterized by a higilantitative approach to competitive
performance on the routes selected for analysisndture markets, a portion of the network can be
modelled and results calibrated using historicaffitr patterns available from so-called Market
Information Data Tape (MIDT) databases. As thewgatudy points out, in many of the world’s

markets, MIDT data is either scarce or non-existeddy.

The output of such a study is O/D market share theenetwork under consideration, an extremely
useful set of data points which then can be appbetiaffic estimates to generate revenue for the
cash flow study. However, the calculation is friaugvith complexity and potential errors. In

addition to tremendous complexity of such a routgdute analysis and the challenges of

estimating the QSI market parameters, the calauatquires a particular schedule and capacity
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(i.e. fleet assignment to routes) as an input.s Téads to an iterative process matching varicae fl
alternatives to projected airline schedule, with tin objectives of minimising spill of the most
desirable segment of passengers, and minimisinguh#er and cost of fleet in operation for the
study. To reduce the complexity, firms often stadye portion of the network at a time, but today

the more ambitious are moving toward programmeatdapf modelling the entire network.

The bulk of the analytical effort in the neo-clasdiapproach is applied to this competitive market
and fleet assignment analysis. When the compéatibns have reached a satisfactory balance of
spill and investment requirements, the models dutpeh flows for the years under consideration.
The analysis is a point-in-time, rather than tireees, view. The model is run for several years
over the investment horizon, and the resulting ¢ksirs interpolated to form a time-series view of

revenue, costs, and cash flow.

Estimation of the parameters

The QSI market share calculation requires estimatiomany competitive parameters, mentioned
above. One key uncertainty concerns the evolutfogservices to be offered over the investment
horizon by competitors on each route: do we useeantirconditions, and if not, how to estimate
service offerings from new entrants to the markd¥®anagers interviewed tend to use current
conditions, for the very good reason that hard data be used to validate the parameters. This
methodology, however, may not perform well predigtcompetitive positions with the emergence
of new business models, such as point-to-pointifth-freedom carriers. These airlines have
dramatically changed the shape of air traffic nekwoover the last few years. Their continued
success, as well as the emergence of single-ctaastp-point long haul carriers appears set to

further alter the game in the near future.

Costs tend to be estimated using internal histbdeta, where available. For new aircraft types,
most managers “listen politely” to the claims ofceaft and engine manufacturers regarding cost
behaviour, and then develop their own view of tkpeeted unit costs, extrapolating from current

performance and manufacturer performance dataasiblock time and fuel burn.

In the neo-classical paradigm, aircraft residualuga(RV) estimates come from third-party
providers such as appraisal firms. A common apgraa appraisers is to develop “hard” and
“soft” values using statistical estimates of higtak second-hand aircraft price volatility. Pruten

managers include the soft values in sensitivityyans, to avoid excessively optimistic views.

The up-front investment requirements (aircraft @and entry into service (EIS) costs) are the great

equaliser: as the cost is borne at the outsepodjact, an unsatisfactory NPV can be made possible
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with a suitably reduced aircraft price. The idipaice offer from manufacturers is often usedrees t

input to the cash flow, and represents a startoigtor negotiations.
Policy issues

Selection of an appropriate investment horizonngfiy conditions the attractiveness of investments
under NPV rules; the horizon also dramatically @fethe importance of the Residual Value
assumption in the overall valuation. Large civiceaft design lives are around 25 years, but the
market values of used aircraft show dramaticalffedent patterns, depending on the success of the
aircraft type around the world. As the graph beld@monstrates, in a typical valuation for an
European narrow body operation, the present val@raaft RV can represent nearly 45% of the

total value creation for a 7-year study, decreasnt8% if the horizon is extended to 15 years.

45%
40%
35%
30%
25%
20%
15%

Aircraft RV as
percent of
NPV

7 8 9 10 11 12 13 14 15

Investment horizon (years)

Figure 4: Impact of Residual Value on Net Present Value

Airlines using very short investment horizons migkk themselves whether they are primarily in
the business of operating aircraft, or trading theBepending on the fleet under consideration,
companies using the neo-classical paradigm teaddpt 10-15 year investment horizons, implying
that the airline will renew its fleet sometime todidhe end of this horizon. Even at 15 years, the

RV assumption can “make or break” an investmertifjcation.

The other major policy input to the decision is thecount rate or cost of capital. Very much in
line with traditional valuation theory, the neosdecal paradigm uses the weighted-average cost of
capital (WACC) as the cost of capital. Manageteriiewed stressed the importance of using
target (presumably lower than current) debt ratioavoid under-estimating the cost of capital by
over-weighting the cheaper cost of debt in thewdaton, relevant advice to the highly-leveraged
airline industry. Secondly, they tend to look tiher industries’ shareholder returns to estimate
equity investors’ expected returns, rather than historic, often low or negative, airline returns.
Finally, the WACC is adjusted upward to reflect thgecific risk of the project, based on a
subjective estimate. These practices imply thateths a great deal of subjectivity in the WACC

William Gibson - Airline Fleet Planning and Aircraft Investment Valuation 9



estimation.

Decision-making

In this paradigm, various fleet alternatives amagls compared with the “do-nothing” scenario of
continuing with the current fleet. This has theatage of using hard revenue and cost data from
existing operations as a benchmark to which alteres can be compared. Preliminary decisions
are made by committee made up of Commercial, Né&tviRdanning, Operations Planning, and
Engineering departments.

The final calculation of cash flow and NPV is oftgone by a group of financial analysts embedded
in the Fleet Planning department, raising intengstjuestions about asymmetries of information
between Fleet Planning and Finance. Several manatged that they often discovered errors in
this analysis. The analysis is then typicallyieexed and discussed with Finance, whose primary
concerns include the marketability and thus thenkadility” of the aircraft. The details of the

analysis are rarely examined by the Finance greupch is mainly responsible for treasury,

business planning, and financing of the aircraft.ooard paper is prepared, including a business
rationale and key investment analysis results gholy both NPV and payback, and presented to the

board of directors.

Financing arrangements for the aircraft eventuatigroved for acquisition are kept strictly separate
in this paradigm, consistent with classical finattesory. Managers expressed the opinion that fleet
financing is rather tactical and pragmatic tharatsgyic, based on concrete concerns such as
availability and cost of financing alternatives, isth may change dramatically based on market
conditions and airline performance as deliveriepragch. Further, fleet financing decisions
combine quantification (comparing NPV of term skgetith qualitative judgement and intuition.
The judgement and experience comes into play péatily in the area of choosing between fixed
and floating-rate debt, because interest-rate mew&nare rarely amenable to quantitative

forecasting techniques in the medium-term.

Treatment of risk in the analysis

Gibson and Morrell (2005) found that the most commmay to account for risk in airline
investment analysis was to “artificially” raise thdescount rate, making investment projects more

difficult to justify. This is indeed the approapleferred in this paradigm.

In the neo-classical approach, sensitivity analgs$isritical parameters such as fuel price, curyenc
rates, and maintenance cost is performed. Thegsigas thus subjected to “stress testing,” that is
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application of worst-case parameters to the modibke project will be rejected if the NPV does not
hold up under worst case scenarios. The parameternslentified for sensitivity analysis by testing
the impact each had on the result, with a seconerier of likelihood, a practice consistent with

modern risk management practice.

None of the managers interviewed took an expli@iwof the impact of the economic cycle on
cash flow or aircraft values, but rather, assumenhean-reverting cycle with a clear central
tendency or average growth rate. This approasieng much at odds with current practices in the
financial community (particularly among operatimggors), who model cyclical trends and market

timing as a central aspect of their business models

When asked about the use of Monte Carlo (MC) arsalgs quantify risk, managers expressed a
clear preference for an approach which allowed therbuild a “mental model” of the potential
outcomes. This is usually done by running the rheadéh a number of intermediate data points
between the extreme high and low values for theisea parameters, generate a scatter diagram or
radar graph to represent the risk visually in atscglot to show the outcomes graphically. No
central tendency is used to create these chars,ish each data point is considered equally
probable. The claim was consistently made thattipe of sensitivity approach was less of a black
box than Monte Carlo, and easier to grasp than pumbabilistic techniques. Several managers in
various airlines expressed a pronounced hostdityl€, saying that using it was akin to abdicating
responsibility for the analysis and resulting recoendations. Assumptions of positive or negative
correlations are often used in the analysis, thestnrommmon being to consider demand as

negatively correlated with fare or yield.

The neo-classical approach to modelling risk issthusort of intuitive statistical approach, where
dispersion and correlations are applied to poteaticomes, which are used to capture visually the

risks of the project, as opposed to a quantitaM@;type approach.

Real options analysis is similarly only used iniraited and intuitive way under this paradigm.
These managers often use decision trees, for egargplalue aircraft family conversion options
under different market growth and traffic scenarioEach market scenario is weighted with
probabilities and matched with various aircraft icke: the result is an expected NPV for each
aircraft choice, used to guide the process of fanaraft type selection among narrow body aircraft
families. This approach is certainly close to wadu flexibility using real options, although

flexibility is valued implicitly by comparing expésd NPV under various fleet scenarios, rather

than assigning a specific dollar figure as in mations analysis.
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Consensus among these managers in various airdiribat risk analysis is primarily used to build
understanding and the dynamics and “get a menteesef the trade-offs” a benefit many find
absent in statistical and options pricing approach&he intensive quantification of the market
analysis phase is absent in the valuation. Oneaganmade the comment that simplicity of
analysis can be an advantage “in a world of impoatales” that characterizes today’s airline

business.

Risk quantification as a negotiating strategy

The second paradigm identified is dramatically etéht from the neo-classical approach in three

ways. First, there is a far higher level of infaton-sharing between the airline and its potential

suppliers regarding the valuation; second, thereoigdetailed market analysis or route-by-route

build-up of revenue and cost. Rather, an assumeidge stage length is used throughout the cash
flow model; and third, statistical risk modelling placed at the centre of the analysis. This

paradigm is often associated with start-up airlineisose initial operating strategy is based on a
business plan rather than historical data and pusvcompany experience. We note in passing that
airlines of this sort in every region of the woftdm an important part of new orders for jet aiftra

every year, particularly in the booming marketgbort to medium-range aircraft of 125-175 seats.

Positioning of the economic evaluation

In this paradigm, the fleet plan and valuation e @spect of the company’s business plan. A
typical airline business plan format might cont#éiie following headings which broadly cover

strategy, operations, and financial forecasts.

= Business model — a simple formulation which defithesprogramme for growth
= Market segmentation and service concept

= Industry analysis in the regions to be served

= Marketing strategy and SWOT analysis

»= Route structure and schedule development

= Fleet plan and aircraft evaluation

= Market share & revenue forecast

= QOperating plan and expense forecast

= Financial model: pro-forma financial statements andvaluation

This list is a more or less sequential “step-byps@pproach, with various steps iterated based on
refinement of the financial projections. Since tieet planfollows the route and schedule

development, the implicit assumption of is thatift of various sizes and ranges are available to
suit any particular market strategy. The aircefaluation is an element of the overall business
plan and performance is reflected in the compangnitial forecast, rather than being a separate

analysis as in the neo-classical paradigm.
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Many recent airline start-ups have applied a rigerécommoditization” of the airline product,
offering dramatically simpler services and unbuddjgicing, charging all ancillary services to
those who are willing to pay for them. This typebosiness model is best suited to an aircraft
which is also a “commodity,” well-proven and avalka in large quantities in relatively
standardised configurations. The selection of qi@kaircraft to suit the strategy is often one of
the first steps for these airlines, with a narrange of potential aircraft and specific configurat
identified (maximum seat count, no hot galley faample) forming part of the business model

itself.

In this type of operation, the evaluation of thecift (resulting in an NPV) is not used primarily
for financial justification of the acquisition ik the airline. Rather, its essential use as a
bargaining tool to obtain the lowest possible invent needed to fulfil the business model
requirements. The risk assessment is used to dgratethe variability of project returns to the
manufacturers, and to extract concessions (in @tk performance guarantees) aimed at limiting

the downside risk for the airline investors.

Managers adopting the risk quantification paradgmphasise the need to level the playing field
between different aircraft, that is, to get to @tienal figures at a sufficient level of detail to
correctly assess the risks. To prepare the negotjathese managers work closely with
manufacturers in order to gain agreement (moreess grudging) on the fundamental parameters
driving the cash flow, and establish a base cas€¥ f§Pthe project, used as the first “bargaining

chip” with the manufacturers.

The sensitivity analysis is at the heart of thisadggm. One manager cited an example where over
ten risk factors were identified and quantified dayeone, with the impact and probability of each
high and low scenario estimated by the airline’s)agement. In addition to analysing classic cost
items such as fuel cost and maintenance cost, ifle quantification paradigm includes
guantification of revenue items such as the preggrowth rate, and the value of the last available
seat in the aircraft. This points up another déifee with the neo-classical model, which tends to
concentrate on cost comparisons between aircrafistablish valuation differences. Marginal
revenue from the last seat of the aircraft is ugwather ignored because the maximum load factor
or spill calculation precludes a full aircraft, assumed to be very low, since traditional airlines
often sell “excess” capacity at a low cost to “betckhop” agencies which sell the seats on at
bargain rates. On the other hand, most of todayfimes, and certainly the point-to-point low-fare
carriers, are strong revenue managers in the seastheir scheduling and reservation systems tend

to increase the fare as the date of travel appesacihe sensitivity NPV for the last seat in the
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aircraft generates two NPVs, one assuming thatstde is sold at a relatively high fare under
revenue management principles, and a second aggtinainthis seat is sold at the overall average
fare.

Each risk factor is thus quantified with probakel, yielding an expected NPV benefit or penalty to
the manufacturer’'s aircraft, based on the fact RV is perfectly comparable to aircraft price.

They are openly discussed with the manufacturersthar major difference from the neo-classical
paradigm. The final assessment (benefit or penaiftg how much) is a matter of judgement of the

airline management, and discussed with the manufacto justify the bargaining position.

To keep costs low and the service level consistaarny point-to-point carriers operate a single
aircraft type when possible. A manufacturer whehes to penetrate one of these carriers is often
subject to a third difference in the valuationthe form of an explicit switching cost.

Thus, the discussion with the manufacturers hasetlpillars: the base case NPV difference,

sensitivity NPV difference, and switching costfalim the basis for discussion and negotiation.

Estimation of the parameters

While there is a high level of information sharingth suppliers for the purposes of validating
aircraft performance and cost assumptions, theggiraources for aircraft operational cost data are
not the manufacturers themselves, in spite ofdlethat the airlines frequently have no operationa
experience of the various aircraft under considamat Rather, offers are sought directly from
suppliers of inputs such as maintenance based egoiog negotiations with these suppliers.
Internal operating costs and revenue, and the a$sdaisk probabilities and impacts, are derived
from management experience and brainstorming. llffjinaircraft residual value estimates are
sought from appraisers and/or official aircrafdirey organisations. Parameter estimation is thus
similar to the neo-classical approach (i.e., useufacturer data only for aircraft performance-
related parameters), but without the benefit ofeesive operating experiences to validate the
figures. Room for error is presumably larger, #mel risk quantification all the more relevant for

these airlines.

Managers using the risk-quantitative paradigm dedito comment on the cost of capital and
investment horizon used for the study: even in tit@issparent approach, certain parameters are not

discussed.

Decision-making & treatment of risk
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After reaching a consensus with the vendors reggrdisk parameters, an internal analysis is
performed and presented to the board. Based ohighe low and most likely parameter states, a
Monte Carlo (MC) analysis is performed putting thké variables together. The output of the MC
analysis is a cumulative probability chart, withoject value (NPV) charted against cumulative

probability, as shown below.
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This analysis has two purposes. Internally, thoggot with its uncertainties is presented to ag'n
board, which is thereby queried regarding its appéar risk. Using the example shown in Figure
5, two questions emerge: is a 72% probability ofcess acceptable? Is $24.2m sufficient
shareholder value creation with an even chanceuotess? The criterion for acceptance or
rejection of the project is fundamentally differdrdre from the neo-classical model, in which the
project’s risk characteristics are “captured” ire tiscount rate, an estimate of the companies
WACC inflated with a risk premium estimated moreless scientifically. In the risk-quantitative
paradigm, the analytical output is a probability safccess given the risk assessment. It is no
surprise that this method is typically used intstgr operations where there is a paucity of hatd da
underlying the analysis, particularly in the crli@aeas of growth potential and revenue (yields).
Depending on the board’s decision based on itstagger risk, the airline’s managers may return
to the bargaining table, demanding compensationh@nform of price reduction or guarantees to

limit downside risk), until a satisfactory balansechieved.

As in the neo-classical model, real options are aquantified by the managers interviewed,
however, comparing the options proposed underrdifiteoffers is a significant qualitative input to

the selection process. Among the options compaed
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= Aircraft price protection (for any new orders) thgh a specified date
= Ability to switch aircraft type (family conversion)

= Ability to increase order size (purchase options)

= Ability to defer deliveries

= Ability to accelerate deliveries

= Price escalation cap

This intuitive and qualitative comparison of opsooffered is common to the three paradigms we

identified during the interviews.

Aircraft as commodity: breaking down the value chain

The third paradigm we identified in the interviewgsa revolutionary and integrated approach, in
which aircraft are not viewed as investments in tifaglitional “buy-fly-sell” approach. In this
paradigm, the aircraft investment cycle and valhairt are broken down into their components;
managers seek to locate each function — buyingnéimg, and selling — in the entity which can
perform the function most efficiently. Rather thewmaluating cash flow and NPV for the fleet
alternatives, the objective is to operate the aftcflexibly - with a minimum of ownership
commitments - and to minimise the capital cost fitggrating and comparing all ownership and
financing costs of the various alternatives. Thkiation is based on optimising the capital cost pe
unit of capacity, including and comparing leaseabn(for operating leases), principal and interest
(for finance leases), and depreciation (for on @dasheet aircraft). This approach cuts across
accounting distinctions among the different codegaries. It is fundamentally different from
either the neo-classical or risk-quantificationgghgms, which are based on a cash-flow analysis
and NPV. Among many advantages is that the taditidistinction between cash flow and Profit
and Loss items which bedevils users of NPV is eragee firms earnings forecasts directly reflect

the outcome of the analysis.

The precedent for this paradigm is the extensieeai®perating leases to increase fleet flexihility
a practice which is an integral part of fleet mamagnt in all three paradigms. In traditional
operating leasing, this objective is in contradictito the objective of minimising capital costs,
because operating leases have traditionally be@xaensive way to acquire capacity, compared to
long-term financing. By breaking the value chamtoi its component parts, the aircraft as

commodity paradigm seeks to reconcile these coictag goals.

Breaking down the value chain

The managers interviewed suggested that straigétatpg leases are expensive because lessors
justifiably seek financial compensation for bothliae credit risk and aircraft residual value risk,

building risk premiums for both into the operatiegse rate. This paradigm seeks to separate these
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two risks and place each with the most appropr{ate willing) counter-party, an approach
analogous to recent financial innovations such exargtisation and credit default swaps, where

financial risks are compartmentalised and sold dweounterparties.

The first step in this paradigm is to assign eaddivity and risk — evaluating, ordering, operating,

financing, selling - to the most efficient player that particular activity. We discuss each imtu

Evaluating and ordering: airlines are quite lodic#the best equipped to evaluate the fit of aitcraf
types into their network, from operational, reveiamel cost standpoints. The firm best equipped to
order aircraft will be the one with the best bangagy power with the manufacturers, both in terms
of pricing and obtaining performance guaranteegnofot transferable from one aircraft owner to

another.

In the post 9/11 aircraft market, many operatings¢ées reduced their former leadership role in
placing large, speculative orders for aircraft,f@néng to offer financing capacity for aircraft
originally ordered by airlines to reduce their risknot placing the aircraft profitable. Lead by
large orders placed by low cost carriers during teeent downturn, airlines have shown an
increased willingness to place large aircraft agderrecent years, garnering both volume discounts
and pricing based on competition among manufactusehich are eager to maintain order books

and market share in a difficult market.

Because of the expertise in evaluating the equipraied these new ordering trends, airlines are the
most efficient entities to evaluate, order, andairse operate the aircraft in this paradigm. l@n t
other hand, managers emphasised that airlinesoatéanbest entity to sell the equipment at the end
of the investment horizon, being relatively smdbyers with limited visibility on the complex

world of used aircraft trading.

Financing and selling: operating lessors are betjeipped than airlines to place used aircraft into
second operators, this is after all their busines®wever, the residual value risk leads them to
charge high lease rates. Further, many smallaatipg lessors do not have the lowest-cost access
to financing for the aircraft, and the larger lessoffer very handsome equity returns to their own
shareholders: in both cases, they pass on the@ddifunding costs to the lessee. Resolving this

dilemma is at the heart of the aircraft as comnyopiradigm.

The derivative-like structures used in this paradggek to separate the credit risk from the residua
value risk, assigning the former to banks or inmeswvith relatively low funding costs, and the
latter to providers of residual value insurancédie Rirlines thus optimise the cost of borrowing by

isolating the credit risk, and by seeking tax-effint structures with their financing partners and
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“tax investors”, who share benefits from income taductions (based on ownership and financing
tax deductions) with the operators. In the taxagbanks, lessors and private investors have \@ryin
capabilities to achieve benefits, and offers fromltiple sources can be compared to achieve the

lowest overall cost.

The residual value risk is laid off on insurers,onhay be third parties to the transaction expicitl
providing the coverage, or manufacturers offeriegum options at the end of the lease term.
Concretely, the residual value arrangements termktstructured in two parts: as purchase options
at fair market value for the airline, thus allowiagerating lease treatment for accounting purposes;
as return options, or outright residual value iagsge, offered to the nominal owners of the aircraft

i.e., the financing entities.

The value chain is thus broken down, and risk itsted to those most capable of mitigating them,

as shown in Table 1.

Activity Entity Associated risk Risk mitigation
Evaluating Airline Performance Guarantees from
Reliability manufacturers
Ordering Airline or lessor Availability of aircraft Order during downturn
Large, multi-year orders
Operating Airline Cycle in demand foReturn options
transport
Catastrophic events Wet leases, subcontracting
Competition/new entrants | As in neo-classical
paradigm
Owning & | Financial Credit risk Evaluation and monitoring
Financing institutions of airline financial health
Tax investors
Selling/placing Residual  Valug Asset value risk Aircraft return conditions
with second Insurer or lessor Internal capacity to place
operator aircraft

Table 1: Distribution of activities and risks in the value chain

Managing the first four activities, and mitigatirthe associated risks, lies well within the
competences of the entities involved. On the otiaed, various managers interviewed pointed out
that the most problematic risk in the table israificresidual value. In the synthetic operatiraske
structure, this risk is explicitly stripped awawifin ownership and financing, to lower the cost of
financing to the airline. Is this residual valuskrcorrectly priced in today’'s market? There are

several factors which lead us to doubt this:

= Liquidity of the market for residual value riskhet market fothis risk is highly illiquid, as no
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viable market for the risk has as yet evolved;

= Data points for analysis: there are a limited nursloé buyers and sellers of used aircraft at any
one time, creating inefficiencies in pricing. dddition, the aircraft covered by residual value
insurance tend to be larger, lower-volume prodwuitis even fewer transactions;

= Information availability: sales prices for usecceaft are confidential between buyer and seller,
so that pricing information is not widely availalite analysis;

= Lease valuation: often used aircraft are placed wicond operators upon return, making
comparison of outright sales and re-leases difficul

= Organisational inefficiencies: given the currentghilevel of competition among the
manufacturers of civil aircraft, the organisatiomadpediency of “kicking the ball (the risk)
forward” in time, to be dealt with by another adahe insuring company, in the more or less
distant future.

= Valuation methods: techniques such as real optiang yet to be adopted in many companies.
Although substantial research and valuation teaclesgare available (see Gibson and Morrell
(2004), Otero (2006), the lack of reliable datanp®iregarding actual transactions make them
difficult to apply in practice.

For all these reasons, residual value risk canlyeasi either overpriced (by operating lessors
seeking excess returns, as discussed above), erprimed (as a sweetener placed in an aircraft
deal by manufacturers), in the aircraft market.e Thanagers interviewed suggest that the latter

condition reflects the current competitive situatio the market for large civil aircraft.

As a final strategic input to evaluating fleet aftives and residual values, the managers
interviewed take an explicit and long-term viewamfcraft value potential in light of expected new
product introductions in the civil aircraft marketResidual value insurance could be deemed
appropriate in two specific cases: first for largigguid aircraft, and second, for aircraft whicine
expected to be superseded by new products duragnttestment horizon. In the case of small
current-generation (and hence liquid) aircraft, thanagers suggest that explicit residual value
insurance may not be necessary, as financing entappear to accept the residual value risk

without building price premiums into the aircradake rates.

This is strategic arbitrage, building on the intntthat the residual value risk for current aifcra
types may be underpriced by financiers in the ntadigen expected evolutions in aircraft product
offerings. Taking a view on aircraft market coralis in the future exposes these companies to a
potential shortage of inexpensive capacity as keaseexisting aircraft expire. No strategy comes

without its risks.

The aircraft as commodity paradigm is complementaryther two and shares many of their
characteristics, particularly in the area of evahgathe aircraft and its operation. As in theksis

guantification paradigm, the analysis of the aiitccasts is fully embedded in the airline business
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plan. Risks beyond the business plan horizon amsufed away” with third parties. The

competitive analysis underlying the business plaasymably borrows substantially from the neo-
classical model. However, this approach is inks@ontrast to classical valuation techniques
common to the other two paradigms. Aircraft catyaisi viewed very nearly as a commodity to be
acquired and used with the greatest possible adn#abflexibility, and the lowest unit cost, rather

than as an asset with an intrinsic value to beagtgal by the airline.

Financial community views of the valuation question

Financiers analyse the business plans and fleeti@@went strategies of airline customers seeking
financing with information provided by the airlindsemselves as well as data provided by trade
associations, ratings agencies, and regulatoryeBodiOur interviews with providers of finance
revealed consistencies with the three airline pgrasl, but also a certain scepticism about the
rigour of analysis within airlines. These finansi@re today invited to provide funding for both
new entrants and established carriers who oftematgén riskier, emerging markets, warranting

substantial questioning of the rigour of analysithin the airlines.

The managers interviewed made a clear distinctiemvdéen replacement aircraft and expansion
fleet analysis. Replacements tend to be careauilysed in terms of operating costs per seat, as
opposed to a more global analysis including nevggeots for revenue generation. Expansion fleet
tends to be viewed and valued more comprehensively including cabin product and revenue
opportunities). The strategic goals sought by rgarsacentre around first-mover benefits and QSI-
type analysis, as in the neo-classical model.

A second distinction is made based on the sizlefircraft. The financiers interviewed recognise
that the market for narrow body aircraft has becaommoditized, with unit costs and aircraft
price being the primary analytical focus. Wide-podircraft analysis tends to be more
sophisticated, taking seat-class and fare-clasgerftee management) and cargo potential into

account. These distinctions can be summarised)alom axes:

Replacement Expansion
Narrow-body Cost (commoditisation) Cost (due toiane entrants)
Wide-body Cost (revenue continuity assumed) Revemdecost

Is there excessive emphasis on cost, with reveonéintity either assumed or ignored, when

airlines analyse replacement wide-body aircraftz managers noted that cost data is more reliable
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than revenue projections, raising the risk leveldwlines forecasting high levels of growth and/or

“exotic” revenue generation models.

The financiers stated that there is extensive actean between airline business plans and fleet
plans, as we discovered with the risk-quantitativel aircraft as commodity paradigms. New
business models and start-up airlines, a majorceonir aircraft orders today, are often dealing with
highly risky assumptions in their business planBhe financiers often have to push potential
customers to provide more than a very short-tew\of the financial impacts of fleet investments.
They stated as well that the depth of researchabsgrve in aviation is far less than for otheet/p
of project finance. The managers also stated ¢hah-flow analysis in general is “narrow” in
scope, that “the answer is not in the spreadshééie primary use of cash flow analyses they have
observed is evaluating the different aircraft ptmordering, rather than justifying the investment

shareholders.

The up-front financial evaluation is thus placedairstrategic context: a qualitative view of the
strategic vision of the airline managers is paramauo the credit risk analysis. For the financjers
the approach to strategic questions of market emee(network structure) and QSI (notably the
frequency parameter) is paramount. The managetsdnthat barriers to entry have been
dramatically lowered in recent years by the avditgdof operating leased aircraft and state that a
lack of capital in the market “forces a more intgtapproach to planning.” Finally, “extraneous”
influences such as domestic and international ipalitconsiderations often form part of this
gualitative and strategic view of the airline’s gpects. The analytics frequently are secondary in
this approach; frequently, the most extensive fingranalysis takes place in the case of an airline

default.

In terms of the risk evaluation, the financiers ,used recommend, statistical risk estimation
measures proper to the financial community, sucVase at Risk (VaR), a near-universal risk
metric in banking which is based on a Monte Carlalgsis using historical volatilities to estimate
future risks. One financier suggested that aisliskould raise equity to cover the value at risk fo
an aircraft investment at a 99% confidence levighis view is in stark contrast to the approach of
the neo-classical and aircraft as commodity paradig Managers in these airlines expressed four
reservations about this type of metric. Firsthis assumption that historical trends remain comhstan
in a volatile industry. The second critique, thalR analysis does not take catastrophic events into
account, is not strictly true: input distributiooEeconomic parameters can encompass these types
of events, even if they rarely are in fact include&aR analyses. Third, the airline managers view

a statistical approach as “abdicating respongibifidr managing the risks of the business. Finally
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there is a pronounced reluctance to present andiexpese methods to boards of directors: risk is
to be captured in the discount rate and sensitaitglysis for the neo-classicists, and individual
risks must be carefully divided up and actively aged by the entities most able to do so, in the

aircraft as commodity paradigm.

Regarding real options, the financiers expressed/iéw that such sophisticated analysis is taking
place, if at all, at lower management levels of #idines, and are used to “guide” the risk
assessment, a view strikingly similar to that espeel by practitioners of the neo-classical
approach. The financiers suggested that the opgrassors are the most appropriate users of such

techniques to manage residual value risk.

Conclusions

Our interviews of European practitioners of fleérming and investment valuation revealed a
vibrant debate about the proper way to value imaests and capture risk in airlines. In the most
traditional neo-classical paradigm, the energy efifmit of quantification is placed in analysing the
airline’s competitive position and optimising theeoation to capture the most desirable passengers.
The financial valuation in this paradigm is an istreent, buy-fly-sell view extremely close to that
recommended by academic writers since the sixtiisk quantification takes the place of classic
sensitivity analysis, where results are subjeabestriess tests to demonstrate project viabilithe T
only major deviation from classical valuation thea the “padding” of the discount rate by adding

a more or less intuitively estimated risk premianpractice which prior research revealed as nearly

universal in aircraft valuation.

The debate on the use of statistical risk estimatehniques Monte Carlo was striking. It seems
impossible to remain indifferent to this techniquéich while reviled by many airline managers, is

at the heart of the risk quantification paradigirhis paradigm tends to be practiced in companies
who are either new entrants, have double-digit gidarecasts, or both: their emerging presence in
a dynamic airline world is “filled with imponderadd,” obliging responsible managers and boards
to explicitly recognise that success is only prdbabot certain. The managers using this paradigm
have a sharp focus on the usefulness of the apalyst is, as a way to enhance the quality of
dialogue with aircraft manufacturers, and to barg&r concessions in price and aircraft

perform ance guarantees.

Equally sharp is the focus of the third paradigrhjolr breaks down and assigns risk in a way very
much like recent financial derivative instrumerggeparating credit risk from ownership risk to

reduce the unit cost of operating the aircraft. careful analysis of the risk-management
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competences in the value chain is exploited ashdst way to decrease the costs, and risks, of
airline operations. Arbitrage opportunities darmtyifrom the perceived underpricing of risk are
fully exploited. This risk pricing takes place anclear segmentation of aircraft types by liquidity
class, and is driven forward in light of expectedmnand medium term evolutions in the market for

new capacity.

The financiers revealed substantial scepticism alio# valuation processes within airlines and

manufacturers. They suggested that operatingi€astmany cases the metric most frequently used
to evaluate aircraft, and that valuation is mosthed to compare aircraft types, rather than as a
project justification method. Senior managemenuiidn and experience, market-leadership

strategy objectives and extraneous influenceseer as more important than valuation techniques
and quantitative rigour. While the financiers bage and recommend statistical risk metrics, they
confirmed the view that, most of the airlines theyk with are not in fact using these techniques at

the highest management levels.
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