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16.71J/1.232J/15.054J/ES D217 The Airline Industry
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gro @q& ASSIGNMENT #2 -- INDIVIDUAL DUE: Wednesday, October 20, 2010
m I

QUESTION 1 (20 points)

You are provided with the following actual 2009 data on F light Operating C osts for 4 US
airlines that operate the Airbus 320 aircraft type (A320 OPCOSTS.XLS).

JETBLUE  UNITED NORTHWEST VIRGIN AMERICA

CREW COST $ 519 559 894 27 R, pucked
FUEL/OIL $ 1,523 1321 1573 1381 (ol (Pclipn
MAINTENANCE $ 431 759 659 gz 707
OWNERSHIP/LEASE $ 461 586 499 s 1631
TOTALFOCPERBLOCKHOUR $ 293 § 3225 $ 3625 § 3,035

AIRCRAFT IN FLEET 109 97 51 17

AVERAGE STAGE LENGTH 1,237 | 979 1,052 1,535

SEATS PER DEPARTURE 150 146 148 149

DEPARTURES PER DAY 3./ 3.9 4.5 3.4

UTILIZATION (BLK HR/DAY) 11.9 10.2 12.7 17

(A) For each airline, calculate the following measures (show your work) (8 points):

(i) Average block speed ¢ ifes #M[e"/hf cheed for Otlu‘ /714475
(ii) Total FOC per typical average stage (flight leg) |
(i) Unit FOC per ASM Ctlie 500, 569

(iv)  Daily aircraft productivityAsW/ \ (HH/J W — 5('#(:9 [0} é/
ava & 7%!@&1‘
2, ~{0d mpn

(B) All four airlines above oper ate the same type of aircraft, but there are substantial
differences in the relative values of the different operating cost components. For each of
the FOC components below, suggest and explain two reasons why the differences
shown above might exist between the costs per block hour reported for the airlines.

Your suggestions and explanations may be based on the data above, theoretical
expectations, and/or your own knowledge of these 4 airlines (3 points each)

(i) Crew Costs per block-hour W l\df C{( ‘I/PJ )1’1455 ¢

(ii) Fuel/oil Costs per block hour
(iii) Maintenance Costs per block-hour

(ivy  Ownership Costs per block-hour \—UW‘MJ smll | J&f(‘)‘#& over
Mo econ of s
mlqﬂ?
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QUESTION 2: Bost%—-Mian}i Route Profitability Evaluation (50 points)

ONHI
An established (mnamed)!fC/C airline is evaluating the possibility of operating non-stop
service on the Boston-Miami-Boston route. Currently, American Airlines is the only
airline offering non-stop service to this O-D market, with 5 flights per day in each
direction at an average fare of $156 one way. Its 5 flights capture 85% of the BOS-MIA
O-D market demand. American operates 185-seat Boeing 757 aircraft on this route, and
is able to consolidate traffic from many other O-D markets, as it offers a connecting hub
in Miami to many Latin and South American destinations. The current total Boston-
Miami O-D market demand is 810 one-way passenger trips summed over both directions
(PDEW multiplied by 2).

In this question, you will explore the operating costs and potential route profitability for
this LCC to provide non-stop service in this market. The LCC plans to operate 2 flights
per day in each direction devoting a single aircraft on any given day to this operation of a
back-and-forth “shuttle” service. NOTE: In all of your analysis and evaluations below,
assume that AA will always match the new entrant’s fares exactly.

The Excel file BOSMIA Profit.XLS is a template for route profit evaluation. It contains
the complete set of operating analysis data to be used in this evaluation, w hich includes
the following information for a BASE CASE analysis:

The LCC proposes to offer an average fare of $140 (10% lower than current),
which it estimates will increase total market demand to 977, with a given demand
function, D = 2430-10.38P, w here P is the average one-way fare in this market
(for both competitors).

e A calculated market share of BOS-MIA demand of 28.57% for the new entrant,
based on its estimate of market share equal to frequency share (the new entrant
proposes to operate 2 flights per day in competition with the existing 5 flights in
each direction).

* Flight operating information, including block hours and mileage for the route.

e Aircraft operating cost estimates for 2 alternative aircraft available in the current
fleet of the LCC, configured for a single economy class service, based on
average cost information reported by US LCC airlines to DOT Form 41. Note
that the new entrant plans to devote a singl e aircraft tail number to this route on
any given day (but can swap in others of the same type at the start of each day).

o Estimates of indirect operating costs for passenger servicing, aircraft and traffic
servicing, promotion and sales, and administration overhead. Again, these
estimates reflect the costs reported by US LCCs, on average.

Perform the following calculations and answer the following questions. All of your
analysis and answers should be for a single day of operations (summed over both
directions).

(A) Complete the blue boxes on the BOSMIA Profit. XLS spreadsheet, for the
proposed BASELINE scenario (2 flights, $140 average fare) (10 points)

(i) Daily RPMs, ASMs, seat departures, passengers enplaned, and average
load factor.
(ii) Each of the operating cost components for the 2 aircraft types, and the
\ total operating costs for each aircraft alternative
l I |
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(i) Daily operating profit and operating margin (operating profit over total
operating costs minus 1) for each aircraft type
(iv) Unit cost of the complete operation for each aircraft type

Submit a printout of the completed XLS sheets (or paste the blue cells into your answer).

[HINT: Only one of the aircraft alternatives posts an operating pr ofi LL? /
T [(Rfam

(B) Discuss the BASELINE scenario of (A) as proposed by the LCC. Atthe

proposed fare and frequency, which aircraft make a profit? What factors drive the

differences in estimated operating profit for each type? Are the baseline load factors

and/or unit costs reasonable for this operation? (5 points)

©) Using the BASELINE spreadsheet you completed in (A), perform the following (n /um
sensitivity tests on the one aircraft type that shows an estimated operating profit in the f A ‘{' id, (J s
base case. That is, holding all else equal, determine the amounts by which each of the é a/
following could vary (in both absolute and percentage terms) before the operating profit lnce 9
drops to zero:

(i) Assumed market share of BOS-MIA-BOS passengers
(ii) Average one way fare
(iii) Flight operating cost per block hour for this aircraft type

Hold all other assumptions constant, as given to you in the BASELINE, and answer each
sub-question separately, relative to the base case. Summarize and discuss your
findings — which of these assumptions present the most risk to the airline under current
industry and competitive conditions? (Do not submit additional copies of worksheets).
(10 points)

(D) The management of the LCC is considering the possibility of offering even lower
fares to stimulate the total market demand and, in turn, increase load factors to
maximize its operating profit. Use your completed profit worksheet from (A) to find and
recommend the combination of average one-way fare and aircraft type that will
maximize operating profit for the BOS-MIA-BOS operation at achievable (i.e., no gr eater
than 90%) average load factors. What is the total market demand at this optimal

average fare? What price elasticity value is implied by the estimated demand stimulation /" (eagmb(
levels? Are they reasonable? (5 points) _(!{Cl -

l(@

(E) For the given frequency of 2 daily flights in each direction, generate a sch edule L{@é OE 4

map for the new entrant on this non-stop route, given the constraints provided in this ldb[' (¢ b‘

question and your own airline operations planning knowledge. Your schedule plan must

meet the following operational constraints: Mﬁi'ﬂu&)vl/“ "’Z
Scheduled Block Time in Each Direction: 3:00 - {
Minimum Aircraft Turn Time at MIA or BOS: 0:45 dir teag| fe

Only one aircraft may be used for this operation on any given day, as the new entrant [Gm’ ei‘f

wishes to devote a single aircraft to a “shuttle” style operation. Aircraft may overnight at m \Pd&ff(

BOS or MIA. The focus of your effort should be on the timing of flight departures, taking
into account demand patterns, operational constraints, and the timing of AA’s
competitive flights (shown below). Submit a schedule map, and a short explanation of
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your recommended schedule, as well as its strengths and weaknesses (max 1 page).
(10 points)

Baseline American Airlines Schedule in Each Direction

Depart BOS Arrive MIA Depart MIA  Arrive BOS

0645 1005 0750 1055 (

0815 1135 1210 1515 U (e shedk
1205 1530 1525 1835

1620 1945 1830 2135 Mp
1730 2100 2105 0010

: fii h/ s #4[{3
(F) Based on the operating and profitability analysis results of parts (A) through (E)
above, discuss and critique (negative and positi ve!) this evaluation, from the perspective Qtlvmh 0 0-{
of the LCC airline. Your critique should include: J :
-- An assessment of the validity of the modeling approach that was used, specifically its W(’QW%Q} {1
shortcomings and what the impacts of these shortcomings could be on the bottom line; \
-- A recommendation as to whether the airline should acti vely pursue this route 411(,'( 5(,1((3 &U{@
opportunity, and with which aircraft type. Your recommendation should identify the

potential risks and real-world competitive concerns. If you recommend against entry, hl l
expféré why. Your answer should not exceed 1-2 page s (70 points) YOL/ e (&] ]f
o Ny Q9 o '
s, Yot « dluays o day leire Constanied

QUESTION 3 (30 points) — FLEET COMPOSITION AND AIRCRAFT PRODUCTIVITY

e leasuit
For the same US airline that you analyzed in Assignment 1, perform an analysis of its (
fleet composition and utilization trends over the period 2000-2009, base d on the data l ‘2 E j( jM‘J
available to you at airlinedataproject.mit.edu_(specifically, the "Aircraft and Related” data A
tab). Some suggestions of what your analysis might contain include the following: IW.M(’ bef«{-(/ ﬂq{.ﬂ

e Changes in overall fleet size, trends in average aircraft capacity (“seat density”),
aircraft utilizhb‘l‘ﬂblock-hours per day) and average stage length
e Composition of fleet by category provided — small narrow-body, large narrow-
body, and wide-body aircraft categories. Trends/shifts in this category mix over
the 2000-2007 period. c[‘ ‘
« Analysis of changes in stage length and utilization by aircraft category. t‘/é,‘/s‘}-lt’ W‘[’ﬁ
Relationships between stage length and daily utilization — to what extent do you (
see the expected relationships between these measures for your airline? m9§ Mor¢
e Comparison of your airline’s use of different aircraft categaries type(s) with ) ‘
general industry trends, as well as implications for productivity (ASMs per day) M”‘Gf(,;;}u?
and operating cost per block hour.

Your discussion should summarize your analysis and findings, and consider the
implications for the airline, its fleet requirements and route structure, and its overall
operating cost structure. To what extent does your airline’s fleet represent a strength or
weakness under current conditions? Please limit your answer to a maximum of 3-4
pages, including tables and graphs, as appropriate.
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16.71J/1.232J/15.054J/ESD217 The Airline Industry

ASSIGNMENT #2 -- INDIVIDUAL DUE: Wednesday. October 20, 2010

QUESTION 1 (20 points)

You are provided with the following actual 2009 data on Flight Operating Costs for 4 US
airlines that operate the Airbus 320 aircraft type (A320 OPCOSTS.XLS).

JETBLUE UNITED NORTHWEST VIRGIN AMERICA
CREW COST S 519 559 894 297
FUEL/OIL S 1,523 1321 1573
MAINTENANCE S 431 759 659 325 Corrected
OWNERSHIP/LEASE S 461 586 499 1032 Values!
TOTALFOCPERBLOCKHOUR & 2,934 S 3,225 S 3,625 S
AIRCRAFT IN FLEET 109 97 51 17
AVERAGE STAGE LENGTH 1,237 979 1,052 1,535
SEATS PER DEPARTURE 150 146 148 149

DEPARTURES PER DAY 3.7 3.9 4.5 3.4
UTILIZATION (BLK HR/DAY) 11.9 10.2 12.7 12.7

< Opedtiey poof I

fw}wl (‘anu@A) For each airline, calculate the following measures (show your work) (8 points):

Feh=70

Average block speed

Total FOC per typical average stage (flight leg)
) Unit FOC per ASM

iv) Daily aircraft productivity

— . —

(B) All four airlines above operate the same type of aircraft, but there are substantial
differences in the relative values of the different operating cost components. For each of
the FOC components below, suggest and explain two reasons why the differences
shown above might exist between the costs per block hour reported for the airlines.
Your suggestions and explanations may be based on the data above, theoretical
expectations, and/or your own knowledge of these 4 airlines (3 points each)

(i) Crew Costs per block-hour

(i) Fuel/oil Costs per block hour

(iii) Maintenance Costs per block-hour
(iv) Ownership Costs per block-hour



QUESTION 1

AIRBUS 320 FLIGHT OPERATING COST DATA 2009

JETBLUE UNITED NORTHWEST VIRGIN AMERICA
CREW COST S 519 § 559 S 894 S 297 per block hour
FUEL/OIL S 1,523 S 1,321 S 1,573 S 1,381 per block hour
MAINTENANCE S 431 S 759 S 659 S 325 per block hour
OWNERSHIP/LEASE S 461 S 586 S 499 § 1,032 per block hour
TOTAL FOC PER BLOCK HOUR S 2,934 S 3,225 § 3,625 S 3,035
AIRCRAFT IN FLEET 109 97 51 17
AVERAGE STAGE LENGTH 1,237 979 1,052 1,535 miles?
SEATS PER DEPARTURE 150 146 148 149
DEPARTURES PER DAY 3.7 3.9 4.5 3.4
UTILIZATION (BLK HR/DAY) 11.9 10.2 12.7 12.7
Avg block speed mph 385 374 373 411 mph?
Avg block hr length per stage 3 3 3 4
Total FOC per stage S _9436 S 8,435 § 10,231 S 11,337
Unit FOC per ASM S 63 S 58 § 69 S 76
Daily Aircraft Productivity 555 569 666 507 X
Fuel costs per mile 3.96 3.53 4.22 3.36

S W
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BASE

OSTON-MIAMI ROUTE EVALUATION IALL VALUES ARE PER DAY OF OPERATIONS)

USER INPUTS:
Average One-Way Fare

DEMAND AND REVENUE ESTIMATES Note: Model Equations
BOS-MIA PDEW (Summed over both directions) 977 D =2430-10.38P

Daily Flights (each direction) 2

Expected Market Share (function of Freq Share) 28.57% Market Share= Freq Share
Total daily BOS-MIA passengers on New Entrant 279

(sum of one-way passenger trips over both directions)

Total daily passenger revenue for New Entrant $ 39,072

OPERATIONS DATA

Total daily flights 4 both ways
Block Hours per flight 3.0
Daily Block Hours 12
Non-stop miles BOS/MIA 1258

ESTIMATED OPERATING COSTS
Aircraft Type E190 A318 Aircraft Type

E190

A318

Number of Seats 100 120 Number of Seats

Flight Operating Costs

Total FOC per Block Hour $ 2050 $§ 2400

Indirect Operating Costs

Passenger Service $ 0.008 perRPM

Traffic Servicing $10 per Enplanement
Aircraft Servicing $750 per Departure
Promotion and Sales 9.00% of Passenger Revenues
General and Administrative $0.002 per ASM

100

120



Marketshare

BOSTON-MIAMI ROUTE EVALUATION (ALL VALUES ARE PER DAY OF OPERATIONS
CHANGE AGE \ ONLY!

ANSWER TO QU OXES

USER INPUTS:
Average One-Way Fare

DEMAND AND REVENUE ESTIMATES Note: Model Equations
BOS-MIA PDEW (Summed over both directions) 977 D =2430-10.38P

Daily Flights (each direction) 2

Expected Market Share (function of Freq Share) 27.29% Market Share= Freq Share
Total daily BOS-MIA passengers on New Entrant 267

(sum of one-way passenger trips over both directions)

Total daily passenger revenue for New Entrant $ 37,313

OPERATIONS DATA

Total daily flights 4 both ways
Block Hours per flight 3.0
Daily Block Hours 12
Non-stop miles BOS/MIA 1258

ESTIMATED OPERATING COSTS
Aircraft Type E190 A318 Aircraft Type

E190

Number of Seats 100 120 Number of Seats

S pe ay

Flight Operating Costs

Total FOC per Block Hour $ 2050 $ 2400

Indirect Operating Costs

Passenger Service $ 0.008 per RPM

Traffic Servicing $10 per Enplanement
Aircraft Servicing $750 per Departure
‘Promotion and Sales 9.00% of Passenger Revenues
General and Administrative $0.002 per ASM

120



USER INPUTS:
Average One-Way Fare

DEMAND AND REVENUE ESTIMATES
BOS-MIA PDEW (Summed over both directions)
Daily Flights (each direction)

Expected Market Share (function of Freq Share)

Total daily BOS-MIA passengers on New Entrant
(sum of one-way passenger trips over both directions)
Total daily passenger revenue for New Entrant

OPERATIONS DATA
Total daily flights

Block Hours per flight
Daily Block Hours
Non-stop miles BOS/MIA

ESTIMATED OPERATING COSTS
Aircraft Type E190 A318

OSTON MIAMI ROUTE EVALUATION |ALL VALUES ARE PER DAY OF OPERATIONS)

831

2

28.57%

238

$ 36,585

4 both ways
3.0
12
1258

Number of Seats 100

Flight Operating Costs

Total FOC per Block Hour $ 2050 $ 2400

Indirect Operating Costs

Passenger Service $ 0.008 per RPM
$10 per Enplanement
$750 per Departure
9.00% of Passenger Revenues
$0.002 per ASM

Traffic Servicing

Aircraft Servicing
Promotion and Sales
General and Administrative

Note: Model Equations
D = 2430 - 10.38P

Market Share= Freq Share

Aircraft Type

E190

A318

Number of Seats

100

120



\IN BLUE BOXES

USER INPUTS:
Average One-Way Fare

DEMAND AND REVENUE ESTIMATES
BOS-MIA PDEW (Summed over both directions)
Daily Flights (each direction)

Expected Market Share (function of Freq Share)

Total daily BOS-MIA passengers on New Entrant
(sum of one-way passenger trips over both directions)
Total daily passenger revenue for New Entrant

OPERATIONS DATA

- Total daily flights
Block Hours per flight
Daily Block Hours
Non-stop miles BOS/MIA

ESTIMATED OPERATING COSTS
Aircraft Type E190 A318

fare 90% rpm max

BOSTON-MIAMI ROUTE EVALUATION (ALL VALUES ARE PER DAY OF OPERATIONS)
CHANGE AVERAGE F/ IN GREEN CELL ONLY!

[Ts110]
1,288
2
28.57%
368
$ 40,486
4 both ways
3.0
12
1258

Number of Seats 100

Flight Operating Costs

Total FOC per Block Hour $ 2050 $ 2400

Indirect Operating Costs

Passenger Service $ 0.008 per RPM

Traffic Servicing $10 per Enplanement
Aircraft Servicing $750 per Departure
Promotion and Sales 9.00% of Passenger Revenues
General and Administrative $0.002 per ASM

Note: Model Equations
D =2430-10.38P

Market Share= Freq Share

Aircraft Type E190 A318
Number of Seats S 100 120

a4 sl

max 90% load factor



foc

USER INPUTS:

Average One-Way Fare

DEMAND AND REVENUE ESTIMATES Note: Model Equations
BOS-MIA PDEW (Summed over both directions) 977 D =2430-10.38P

Daily Flights (each direction) 2

Expected Market Share (function of Freq Share) 28.57% Market Share= Freq Share
Total daily BOS-MIA passengers on New Entrant 279

(sum of one-way passenger trips over both directions)

Total daily passenger revenue for New Entrant $ 39,072

OPERATIONS DATA

Total daily flights 4 both ways
Block Hours per flight 3.0
Daily Block Hours 12
Non-stop miles BOS/MIA 1258

ESTIMATED OPERATING COSTS
Aircraft Type E190 A318 Aircraft Type E190 A318
Number of Seats 100 120 Number of eats 100 120

Flight Operating Costs

Total FOC per Block Hour $ 2163 $ 2,400

Indirect Operating Costs OTAL FOC 5 e | per day
Passenger Service $ 0.008 perRPM PAX | 7 |per day
Traffic Servicing ~ $10 per Enplanement FEIC : ] _|per day
Aircraft Servicing $750 per Departure E (i 3,( 3 |per day
Promotion and Sales 9.00% of Passenger Revenues ROM IN/SALES B per day

General and Administrative $0.002 per ASM GE ' L& 1 3 |per day



profit max

BOSTON-MIAMI ROUTE EVALUATION (ALL VALUES ARE PER DAY OF OPERATIONS)
ICHANGE AVERAG IN GREEN CELL ONLY!
/ ) QUESTION 2A IN BLUE BOXES

USER INPUTS:
Average One-Way Fare

DEMAND AND REVENUE ESTIMATES Note: Model Equations
BOS-MIA PDEW (Summed over both directions) 1,112 D =2430-10.38P

Daily Flights (each direction) 2

Expected Market Share (function of Freq Share) 28.57% Market Share= Freq Share
Total daily BOS-MIA passengers on New Entrant 318

(sum of one-way passenger trips over both directions)

Total daily passenger revenue for New Entrant $ 40,340

OPERATIONS DATA

Total daily flights 4 both ways
Block Hours per flight : 3.0

Daily Block Hours 12

Non-stop miles BOS/MIA 1258

ESTIMATED OPERATING COSTS
Aircraft Type E190 A318 Aircraft Type E190 A318
Number of Seats 100 120 Number of Seats 100 120

Flight Operating Costs

Total FOC per Block Hour $ 2050 $ 2400
max 90% load factor

Indirect Operating Costs per day

Passenger Service $ 0.008 per RPM per day
Traffic Servicing $10 per Enplanement per day
Aircraft Servicing $750 per Departure per day
Promotion and Sales 9.00% of Passenger Revenues per day
General and Administrative $0.002 per ASM per day

per day



1.232J/15.054J/16.71J/ESD217J The Airline Industry  October 2010

Assignment #2 Solution Outline

QUESTION 1 (20 points)

(A) (8 points)

JETBLUE UNITED NORTHWEST VIRGIN AMERICA
CREW COST S 519 559 894 297
FUEL/OIL S 1,523 1321 1573 1381
MAINTENANCE 5 431 759 659 325
OWNERSHIP/LEASE 5 461 586 499 1032
TOTALFOC PERBLOCKHOUR S 2,934 S 3,225 S 3,625 S 3,035
AIRCRAFT IN FLEET 109 97 51 17
AVERAGE STAGE LENGTH 1,237 979 1,052 1,535
SEATS PER DEPARTURE 150 146 148 149
DEPARTURES PER DAY 3.7 3.9 4.5 3.4
UTILIZATION (BLK HR/DAY) 11.9 10.2 12.7 12.7
(i) AVERAGE BLOCK SPEED 384.61 374.32 372.76 410.94

AveStage Length / (Utilization/Departures per Day) = Ave Stage Length / Blk Hours per Departure

BLOCK HOURS PER STAGE 3.22 2.62 2.82 3.74
Utilization / Departures per Day

(i) FOC PER STAGE 4 9436|% 843518 10231]18 11,337
Total FOC per Block Hour * Block Hours per Stage

(iii) FOC PER ASM S 0.051 § 0.059 S 0.066 $ 0.050
FOC per Stage / (Ave Stage Length * Seats per Departure) = FOC per Stage/ ASMs per Stage

(iv) AIRCRAFT PROD PER DAY 686,535 557,443 700,632 777,631
Average Stage Length * Seats per Departure * Departures per day = ASMs per aircraft per day



(B) (3 points each)

(i) Crew Costs per block-hour

¢ Differences in actual wage rates per block-hour — Legacy carrier NW has highest
pilot costs, lowest for new entrant LCC Virgin America (VX).

o Differences in seniority — at a large legacy carrier like UA, A320 pilots might be
less senior than A320 pilots at NW, leading to lower rates per block hour. This is
certainly true for VX, which is only a few years old.

e Higher aircraft utilization and longer stage lengths might also contribute to lower
crew costs per block hour, through more efficient scheduling and utilization of
crews. This does not appear to be the case in the data.

(ii) Fuel Costs per block-hour

e Aircraft age might explain some of the minor differences, for example, VX's fleet
is newer and therefore perhaps slightly more fuel efficient.

e Stage length can also explain differences — longer stage lengths mean more time
spent at cruise altitude and speed, leading to lower fuel burn per block-hour.
This appears to be true for VX compared to B6 and NW (but not UA).

o Itis also possible that different airlines simply paid different prices per gallon of
fuel, due to hedging and/or preferred fuel purchase contracts.

(iii) Maintenance Costs per block-hour

e Older aircraft have higher maintenance costs per block-hour, and this is evident
in the data with UA and NW having higher costs compared to B6 and VX with
newer fleets.

e Longer stage lengths, fewer departures per day and higher block-hour utilization
should also contribute to lower maintenance per block hour cost, evident for VX
and B6.

e UA and NW might have higher paid maintenance employees, or perhaps choose
to pay a higher rate to outsource maintenance on this aircraft type to an outside
provider.

(iii) Ownership Costs per block-hour

e From the data provided, VX has the higher ownership costs per block-hour,
despite having the highest aircraft utilization, which is unexpected. NW and B6
have higher utilization than UA, spreading the fixed ownership costs over more
block hours per day.

o |tis also possible that some of NW's much older aircraft have lower depreciation
charges or lease rates due to their age.

e B6 might have a better financial deal with its leasing company, allowing it to pay
less for the same aircraft than the others.



QUESTION 2 BOSTON-MIAMI CASE STUDY (50 points)

(A) Baseline Operating Costs and Profit (10 points)

Aircraft Type E190 A318
Number of Seats 100 120
351,090 | 351,090
503,200 | 603,840

400

480

PROMOTIONISALES
GE ADMINISTRN

OPERATING PROFIT | 1,350 | ~3.052)
OPERATING MARGIN 35%|  -1.8%

(B) Discuss baseline scenario (5 points)

The model indicates that the LCC can only make an operating profit with the smaller,
Embraer 190 jet on the Boston-Miami route, using the baseline assumptions of average
fare ($140) and frequency (2 round-trip flights per day). However, even using this plane,
the operating profit is $1350 per day, a relatively small 3.5% operating margin. The
expected market share is 28.6%, and the average load factors are lower than current
industry standards at just under 70%. The unit costs in the base case are also
somewhat lower than industry averages for LCC airlines (which tend toward 9
cents/ASM). These lower unit costs might be explained by the stage length (1258
miles), which is longer than the average stage length of most LCCs.

The primary driver of the difference in estimated profit between the two aircraft types is
the FOC per block hour, which is higher for the larger A318, making it unprofitable given
the low load factor. Both aircraft types can accommodate the total estimated demand at
the baseline price, and revenues do not vary with aircraft type. Nor do any of the other
operating cost components. The A318 is simply too large and too costly to operate for
this scenario.

{2



(C) Sensitivity Analysis (10 points)

Deviations required to make the E190 baseline evaluation unprofitable:

(i) Assumed market share of BOS-MIA total demand: The LCC’s actual market share
can drop to 27.3% from the initial estimate of 28.6%, a drop of 1.3 percentage points.

(i) Average one-way fare BOS-MIA local traffic: The range of profitable average fares
based on the demand function in the worksheet is $103 to $154, meaning fares can
decrease by 26.4% or increase by up to 10% before the operation becomes unprofitable.

(iii) FOC per block-hour on E190 can increase to $2162 from the $2050 baseline,
meaning at 5.5% increase.

Perhaps the most critical variable is the optimistic assumption of a 28.6% market share
estimate for the LCC, which will compete against 5 flights offered by incumbent AA.

This estimate can only be off by 1.3 points of market share before it poses a serious risk
to our profit estimates, even without any changes to fares or fuel costs. Given that the
28.6% assumption based on a linear model is likely an over-estimate, this variable is the
most risky in terms of sensitivity.

Given the volatility of fuel prices over the past year, a 5.5% increase in operating costs
per block hour is a very realistic threat. On the other hand, should fuel prices surge and
cause such a cost increase, both the LCC and AA could well increase their fares.

The least sensitive of these assumptions appears to be the average fare, which can
range from $103 to $154 while maintaining profitability. Given a baseline assumption of
$140, a 26.4% drop in overall market average fares is unlikely. Even if AA responds by
matching or undercutting, it would be difficult for them to sustain such a low average
fare.

(D) Lower Fare Analysis (5 points)

The average fare that maximizes operating profit while maintaining 2 flights per day each
way is an average fare of $128, using the smaller E190 airplane. This results in an
operating profit of $1,733 per day, representing an operating margin of 4.3%. The daily
operating profit increases by 28% compared to the $140 baseline. Average load factors
increase to 78.7%, more in line with industry levels and quite reasonable. Using the
larger A318 jet is not profitable at 2 flights per day at any ticket price, as its load factors
are too low.

At $128 average fare, total market demand increases from 977 to 1101 one-way
passenger trips per day (AA will match this fare decrease). We have a 12.7% increase
in total market demand caused by a 8.6% decrease in average price, so a simple
estimate of price elasticity is 12.7/-8.6, or -1.48 (other estimates also possible). This is
quite reasonable, given that air travel is elastic overall, and given that the BOS-MIA
market is expected to have a higher than average proportion of price-elastic leisure
demand.



(E) Schedule Map and Discussion (10 points)

BOS MIA

4
(0700
1045
1345
1445
1745
1845
2145

The schedule timings are constrained by operating a single aircraft on the route. The
new entrant is unable to concentrate flights at peak times (8-9am, 5-6pm) in both
directions as the aircraft can only be serving one direction in each timeframe. The start
time at BOS or MIA largely sets the remainder of the schedule, with the airplane
operating a continuous shuttle with (close to) minimum turnaround times thereafter.

The choice of whether to overnight the aircraft in BOS or MIA depends on your
assessment of AA's schedule gaps, the focus on Boston- or Miami-originating demand,
and the nature of the business/leisure mix in these opposite markets. The example
schedule provided above is based on the following:

» Given AA’s two flights early in the moring BOS-MIA, there is a better opportunity
to fill a schedule gap out of MIA at around 7am.

e Although this is largely a leisure demand market, there is also a notable
proportion of business demand originating in MIA as well as BOS.

Starting at 0700, the proposed schedule offers an early-morning MIA-BOS flight which
can allow MIA-originating business passengers the opportunity to reach business
engagements in BOS before noon. AA’s flight does not depart until 0750. Following a
45 min turnaround, the return flight BOS-MIA departs at 1045, in between the competing
AA flights, advantageous for capturing market share as it can reduce passenger wait

times. This 1045 departure time should be attractive to leisure passengers originating in
BOS.



The next turnaround in MIA is extended to 1 hour, to allow for some schedule slack while
still providing a 1445 departure time before the two subsequent AA flights. Assuming
equal quality of service and no customer loyalty, scheduling a flight at the same or
similar time as AA offers no advantage to either airline (unless there is a very high peak
demand), as they will only divide the demand for that individual flight. This 1445
departure should be appealing to leisure demand returning to BOS after checking out of
their hotels before noon, as well as some business demand.

Finally, after a 60 minute turn time in BOS, the last leg of the day BOS-MIA departs at
1845 — late enough to provide a distinct alternative to the last AA flight at 1730 for
business demand but early enough to allow passengers to arrive MIA by 2200. The
extra turn time is critical at Logan during the evening peak, to compensate for delays.

A very large number of other alternative schedules are possible. Your answer should
not only be feasible given the constraints, it should reflect some logic concerning:

Your choice of where to base the aircraft

Efforts to fill schedule gaps of the existing AA schedule

The impacts on leisure/business demand, and overall market share
The need to reduce the risk of operational delays with longer turn times

(F) Model Critique and Recommendation (70 points)

The model proposed in this question is a reasonable framework for estimating
the profitability of the new entrant airline on this non-stop route but it has a number of
limitations and assumptions that raise concerns. On the other hand, each concern is
tempered somewhat by the context of this route and the sensitivity analysis performed in
the above sections.

e No consideration has been made of the capital costs required to enter the market,
and the new airline is likely to be interested in the payback period. Should significant
investment be required to create a presence at either airport, the route becomes less
attractive, due to long payback period related to the low margins that have been
estimated. On the other hand, the decision to enter the route can be reversed within
months (weeks in some cases), and the airline could contract with an outside company
for ground services at Miami if it is not already operating there.

e The route is assumed to be isolated - the demand is related only to the Boston-Miami
O-D market and only one aircraft is to be used. The route should be considered in the
context of the new airline’s existing network — if Boston is an existing airport for the new
entrant, the BOS-MIA flight could connect to more O-D markets and the demand could
be very different. On the other hand, the geography of BOS-MIA and the nature of LCC
networks makes it more likely that this is a point-to-point LCC that will rely almost
entirely on the local O-D demand. Carrying connecting passengers would require an
interline agreement with a (non-OneWorld) carrier.



e The model assumes that AA responds only by matching fares. It is possible that AA
will respond in more ways than this if faced with a competitor on a previously
monopolistic route. For example, AA can increase frequency to capture even greater
market share, leaving the new airline with even lower load factors and revenues. It might
undercut the new entrant’s fares temporarily, but such an action would be difficult to
sustain. It almost certainly will offer bonus incentives to its frequent flyers. On the other
hand, the analysis is based on average fares, and in no way excludes the use of
differential pricing by either airline. If a “fare war” breaks out, it would most likely be at
the low end of the price spectrum, with each airline offering $89 fares (for example) on a
limited number of seats per flight. The fare sensitivity analysis performed above
indicates that the new entrant can withstand a large drop in average fare.

e The market shares are based solely on frequency share, ignoring differences in
departure times, as well as other factors affecting airline market shares — perceptions of
brand and service quality, and frequent flyer programs. The absence of these latter
considerations likely makes the worksheet overly optimistic for the new entrant profit. If
AA increases its frequency, the new entrant becomes totally unprofitable. On the other
hand, if we believe that our proposed schedule above fills some AA schedule gaps, it
might make up for some of this frequency share disadvantage.

Overall, this might at first appear to be a marginal route opportunity in terms of estimated
profitability. However, with the use of the lower $128 average fare and the proposed
schedule above, the estimated daily profit is $1733, well over $500,000 per year! Market
share based on only 2 flights per day is clearly a concern and the most critical
assumption above, but the range of profitable average fare levels gives the new entrant
a significant buffer. Operating costs could increase, but that is a risk that affects every
route served and it affects the competition as well. Bottom line — given that there are
relatively few remaining domestic O-D pairs that can profitably support entry by an LCC,
the BOS-MIA route opportunity is a good example of one that should be pursued.



ot o g 1
US Alrways All"planes Michael Plasmeier
copy edit]

Over the last 10 years, US Airways has refocused on flying larger aircraﬁf}’longer distances, as the

industry faced intensive pressure from LCCs and high fuel costs. \M&%ﬁooa US Airways had 348
small narrowbody planes, US Airways reduced that number by 20% in 2009{50 255. In 2000, US Airways
had 34 large narrowbodies, while in 2009 US Airways had more than doubled the number of large
narrowbodies that it operated to 76. The growth of large narrowbody was matched and exce_féed by
American, Continental, and Delta. United meanwhile kept the number of it large narrowbody airplanes
fairly constant at 97 for the entire decade. As much of the industry was downsizing its widebody fleet,
US Airways grew its slightly from 15 to 21 widebody aircrafts. The ?rage number of seats on a US
Airways airplane increased 14% over the decade from 138 seats to 158 seats. However, as US Airways
was increasing the size of its airplanes it was also cutting fuel consumption per block hour from 1,062
gallons per block hour to 879 gallons, a 17% decrease. However, US Airways continues to hold the
record of having the lowest fuel consumption per block hoyr,/less than a third of some other network
Vg
legacy carriers. This is likely due to US Airway’s_ir’n_aflle’rjircraft, which have lower fuel consumptions per

hour each one of them is flying, but is less efficent than larger airplanes.

In recent years, US Airways added international seryice. It currently serves about 11 destinations in
Europe and 15 in the Caribbean from Philadelphia.’ These flights require larger aircraft and are longer,

increasing stage length. Extending flight times should also decrease unit costs slightly due to longer

flights.

Fuel costs were the largest story in the past decade. Yearly fuel costs reached their maximum in 2008 at
$2,882 per flight hour, while those costs were only $848 6 years before. US Airways also faced very

unstable costs for labor. During the decade pilot costs per block hour doubled from 2002 to 2005.

' US Airways Route Map on their website



Maintance costs per airborne hour, however, hit a low point in 2005, only to double by 2009. Aircraft
ownership per aircraft ranged by 25% over the decade, increasing in the later half of the decade as US
Airways brought America West into the equation. Unit costs (total fleet costs per ASM) ing;eased from

/

5.942 at US Airways to 6.274 cents over the decade at the combined airline. R

US Airways’ average stage length continues to be the lowest in the industry. In 2000, an average US
Airways flight only covered 639 miles vs the network carrier industry average of 967 miles. Average

stage length across the industry increased steadily over the decade by about 40-60 miles per year. US
Airways average stage length increased signficantly by 143 miles when US Airways merged W?,America
West. However, US Airways continues to cover the shortest distance of any network Iega@/girline with

972 miles. Nevertheless, US Airways managed to increase its average stage length by 50% over the

decade. Over the decade the industry began to increasing rely on third party contract airlines to \L/
conduct shorter flights. For example, US Airways has 9 regional partners today.? These flights are not O

reported in these numbers.

Departures per aircraft per day fell 30% at the combined airline in 2009 vs. US Airways before the
merger in 2000. Adding America West’'s 2000 data only leads to a 26% drop in departures per aircraft
per day. Both changes, however, were larger than the industry average of 20% over the decade. This

il o 18 4 VLA
trend was due to the airlines extending ﬂjgh’f_:‘g;:ﬁ‘- 0 serve destmétlons further and further away over

F,

the decade. va
A fj

) 02 "
The combined airborne hours of US Airways and America West declined by 37% over the decade fr, f/om \/

/.
1,187,426 US Airways hours and 436,257 America West hours to 1,027,197 hours for the combj;]gg, 5\/\ ’TL\

airline. The combined US Airways and America West airlines flew less hours than just US Airways did /& \M’)

v
only 9 years before. Immeditatly after 9/11, US Airways cut airborn hours sharply by 21%, while &(\\U&ll\g b

America West actually increased airborne hours slightly from 2001 to 2002. US Airways was never able \OG'M

% Us Airways website



to increase hours back to historical numbers. US Airways and America West also shed flights when they

merged, flying 13% less hours in the first year combined data was reported vs the sum of each airline’s

data the year before.
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QUESTION 3 (Example of Student Answer) :
xample of Student Answer {m{, M hf/{

Delta has been a major legacy US carrier that delayed to respond to the changes occurred in the
airline industry after the emergence of LCCs. During the last decade, two significant events affected

Deltas’ fleet composition and utilization: \ [ ) /
¢ '
e The file for bankruptcy under Chapter 11, in 2004 :t —ih”’l‘ S/E  ¢s %C’ !
o lan moe e ot

e The merger with Northwest Airlines, in October 2008
Before starting our analysis, it must be mentioned that some of the data used are questionable.
These are: dﬂf“ s legh

e Average Daily Block Hour Utilization of Total Operating Fleet in 2004, 2005 and 2006

e Average Daily Block Hour Utilization of Large Narrowbody Aircraft in 2004 and 2005

e Average Daily Block Hour Utilization of Widebody Aircraft in 2006
e Total Operating Fleet in 2004, 2005 and 2006

e Total Number of Large Narrowbody Aircraft in 2004 and 2005

e Total Number of Widebody aircraft in 2006

\LSY[Q& zﬂf/{fd:fb’y

These utilization rates (total block hours / total aircraft days) are unreasonable high and in
combination with the significant reduction in the number of aircraft (total aircraft days / 365) after
Delta’s bankruptcy, we can argue that there is a mistake in the “aircraft days™ reported in the
original source of the data (BTS T2 Schedule). This argument is further supported by comparing
the trends of the total block hours and the number of large narrowbody aircraft-days (Figure 1). For
example, in 2004, although the block hours increased by 15%, the aircraft-days decreased by 41%.

ﬁ’lig })}Jﬂ Q!GWGJ}A@ON(JK

800,000 ~ 80,000
|

750,000 70,000 ,
£ 700,000 =
g8 - 60,000 O
< 650,000 o £
£ 600,000 - ’ =

550,000 4 \I/ 40,000

500,000 | ; ; : : : ; x 30,000
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=== Sum of Block Hours —{—Sum of ACFleet

Figure 1, Total Block Hours and Aircraft-days for Large Narrowbody fleet

As shown in Figure 2, Delta’s operating fleet has decreased by 31% between 2001 and 2007 (from
625 ac to 435 ac). This reduction is caused by the effects of September 11" and the overall
reduction in demand to fly. Furthermore, the lower fares imposed by LCCs forced Delta to cut
down its capacity in order to increase its load factors. After 2007, Deltas’ total fleet size remained
constant. However, the merger with Northwest in 2008 increased the fleet size of the new company
by/70%. Xs mentioned before, the data for the period 2004-2006 are questionable and therefore are
not-beifig analyzed in detail. However, it is expected that Delta’s bankruptcy in 2004 would have
resulted in a big fleet reduction.

ﬁ' /’fnp icat /ﬂ4
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From 2000 to 2002 the aircraft utilization was being reduced steadily by 5%. This shows how
inefficient Delta was before bankruptcy, because although it reduced its fleet size, it didn’t manage
to improve its utilization. Between 2003 and 2007, Delta’s utilization was increased by 20%. Figure
3 shows that the utilization rate increased sharply in 2003-2004, then remained constant till 2006
and decreased again in 2007. However, the data for this period are questionable and therefore one
should only focus in the overall utilization increase and not on the annuatjrend.

A ayhg
Total Operating Fleet Average Daily Block Hour Utilization
. 750 v 14 of Total Operating Fleet
@ =
Q [}
= i, M
< 650 = o
Q E
& 550 5 /// N
2 8 10 I
2 450 @ g d
E 3
Z 350 5 8
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
s D@lta ==~ @ Delta & Northwest s D@|ta  «= @ Delta & Northwest
Figure 2 Figure 3

Figures 4 and 5 show that both the average stage length and the average aircraft capacity increased
during the last decade. Specifically, the average stage length was increasing steadily every year
(there was a sharper increase between 2005 and 2007) and from 871 miles in 2000, it reached 1290
miles in 2010. If we take into account the data for the merged company, the average stage length
decreased by 4%, which shows that on average Northwest was operating shorter routes. The
average aircraft capacity was fluctuating during the studied period. In 2000, it decreased slightly
and then, from 2001 till 2008 it increased from 176 seats to 190 seats. In 2004 and in 2007, the
average aircraft capacity did not change. The relationship between these two measures — stage
\length and capacity — is explained by the fact that Delta increased the proportion of large and
Webody aircraft in its fleet (Figure 6), arger aircraft, with more passengers, on
longer routes—This was expected, because during the studied period, Delta increased its
international ASM relative to its system ASM from 23% in 2000 to 45% in 2009.

Average Stage Length Flown of Total Operating Fleet
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E 1,200
i
&
@ 1,000
Q &
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S 800 : ; ; : :
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e D 2| ta - = Delta & Northwest
Figure 4
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- Average Aircraft Capacity of Total Operating Fleet
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Figure 5

Between 2000 and 2007, Delta reduced its small narrowbody fleet by 187 aircraft (60%). At the
same time, 33 widebody aircraft (23%) were taken out of its fleet. On the other hand, the large
narrowbody fleet was expanded by 55 new aircraft (40%). These changes in the fleet categories
resulted to an increase of the proportion of large aircraft from 23% in 2000 to 44% in 2007 and to a
respective reduction of the proportion of small aircraft from 53% in 2000 to 31% in 2007. The
proportion of widebody aircraft remained the same. No substantial changes happened in Delta’s
fleet composition after 2007. The proportional reduction in Delta’s small narrowbody fleet, is much
bigger compared to the general industry trend (69% in 2000 and 60% in 2009). This was the result
of Delta’s strategy to reduce its fleet size and shift from short haul domestic routes to longer

international routes. L@ Jﬂeﬁ _'_"_E'_% blﬂi. @LWJ' /\6@ ?[)M// ,O Wlt/t’/s ‘*//V’L iy d/!d

%‘, dﬁl":;ﬁ It is very interesting that Delta did not manage to improve its utili/;fition rate for any of three aircraft
jl“i categories in the end of the studied period, although they had been fluctuating. The utilization rates
o were decreasing from 2000 until 2003, then were increasing until 2006 and were decreasing again
~eY until 2009, reaching the same rates with 2000. For the widebody and the large narrowbody aircraft,
&5‘1\‘ I’ this can be explained by the increase of the average stage length flown (Figures 9 and 10). For the
‘ckV"+ widebody aircraft, the average stage length increased by 107% between 2003 and 2009, and for the
,Umvx/ large narrowbody aircraft, it increased by 32% between 2002 and 2009. From 2000 to 2009 the
Q/nOJb\" average stage length increased slightly by 9%. This siginificant increase in the average stage length
‘Tﬂ oy cause.d a reasonable reduction i‘n the c{aily departures (Figure 11) and thus the utilization rate
L‘v MM remained constant. L‘AW{' /s (/}I' ]l%‘w no= L’J%k H_ C{ﬂ“/4

As it was expected, the daily productivities (Figure 12, ASM per aircraft day) of the three aircraft
categories follow the same trends with the utilization rates. Since the utilization rates in 2009 were
almost the same with those of 2000, for the same reasons, the aircraft productivities in 2009 are
similar to those of 2000. This fact in combination with the changes in aircraft mix results to a 17%

reduction of the total daily ASM, which is aneral industry trend.

The flight operation cost per block hour was constantly increasing from 2000 until 2006, for all
aircraft categories. In 2007 it dropped slightly and then in 2008 is increased sharply due to the oil
crisis. In 2009 it decreased again, resulting to an overall increase of 67% compared to 2000. This
increase 1s close to the change in the general industry’s average (72%).
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Concluding, Delta’s fleet has changed significantly since 2000. By decreasing its fleet size and
shifting from small aircraft to bigger aircraft that serve long haul international routes, Delta has the
advantage of operating into a@@mpetitive and more p?ﬁﬁﬁb?f?—'m&;kig gn the other hand, the
fewer number of small airplanes means that Delta would not be able To increase its frequency on
many domestic short haul routes in order to increase its market share. However, after the merger
with Northwest, the fleet mix changed again and the proportion of the small sized aircraft became
(:4%.|This huge fleet gives a competitive advantage to the new carrier if it manages to utilize it

ently in profitable markets. =
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