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Introduction  Whatis LCC?

A Low Cost Carrier is an airline that generally has lower fares with less comforts

Studies indicated that LCC growth may increase Consumer Surplus

- Airport managers and local governments welcome LCC development as they
generate new traffic in most cases

- Japanese Government also supports LCC development to stimulate air travel

demand, increase tourist numbers and enhance regional economies.
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Introduction LcC Growth in Japan

- In Japan, LCCs started as late as 2012, but managed a high growth rate
and gained ~10% market share.

LCCs’ entry into the Japanese Market (BAAN) LCCs' share in domestic market
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Introduction Slowing Growth

» However, recently domestic LCC growth in Japan seems slowed down and their

focus shifted to international lines.

> Still, LCC operators have plans for
domestic growth but they put forward
several problems:

* Increased competition
* Airport access issues

* Limited airport hours

Pilot shortage

Scarcity of slots
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Introduction Slowing Growth

» LCC growth affected by slot scarcity in Fukuoka

LCC Presence in Fukuoka

20 -

16 -

12 -
= Air Asia
W Jetstar

g - M Peach

4 ]

0 ]

2013 2014 2015 2016 2017

LCC routes to: Narita, Kansai, Chubu and Naha

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017



Research Objective

» LCCs have the potential to increase social welfare but growth is

slowing down.

» One likely solution: Increase LCC slots in congested airports. But...

Is it possible? Is it feasible?

\/7

My objective is to investigate possibility and feasibility of

introducing new slot distribution rules favoring LCCs to increase

social welfare.

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017
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Part 1 Airport Slot Allocation System

10

» Airport slots are specific time periods allotted for an aircraft to
land or take off at an airport.

> If demand for slots at an airport exceeds the capacity, the airport is
considered as “capacity-constrained”, and “slot allocation”
process is implemented.

» There are two approaches to slot allocation:

1. Administrative:

- Airport owner sets up rules and distributes slots accordingly
2. Market based:

- Congestion pricing, slot auctions, secondary trading etc.

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017



Part 1 Slot Allocation in Japan .

> Slot distribution of 5 congested airports (Narita, Kansai, Haneda,
Shin-Chitose and Fukuoka) are controlled by Japan Schedule
Coordination (JSC), an independent, nonprofit organization.
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> JSC follows IATA Guidelines based on grandfather rights and use it
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Part 1 Past Practices at Haneda Airport

( Competitive Forces j

OIn order to promote competition, new entrants are given priority in
slot allocation at Haneda Airport, Tokyo’s domestic hub airport.
" Priority given when additional landing slots are made available
Some slots are withdrawn from the incumbents and re-allocated to
new entrants when five-year duration period of the approval ends.
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Part 1 Past Practices at Haneda Airport

( Diversity of Networks )

Olncremental slot allocation is provided to airlines that contribute

to diverse nation-wide networks

-Appraisal of historic operation is
reflected to slot allocation to
incumbent carriers

*Criteria for appraisal includes
diversity of nation-wide networks

Criteria for diversity of nation—wide networks

(T)Contribution to network diversity

Increase in low—density routes in past five years

Increase in airports with over—night aircraft stay

(2)Contribution to accessibility to local airports

Percentage of non—trunk routes at Haneda airports
exceeds 50%

Percentage of landing slots in the recent allocation
case used for non—trunk routes exceeds 50%
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Conclusions for Part 1

» Airport slots belong to public not to airlines.

» Past practices indicate that in certain times slots were taken
from incumbent operators and given to new entrants to

increase competition and diversity.

» Therefore, it is worth considering to do the same for LCCs if

it improves social welfare.

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017
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Part 2 Capacity Constraints at Fukuoka Airport 17
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Part 2

Capacity Constraints at Fukuoka Airport

18

» In 2015 Fukuoka Airport was designated as “congested airport”
by MLIT and operations were restricted to 35 take-off/ landing
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Part 2 Optimization Methodology

Objective: Finding optimal slot
distribution to maximize social
welfare (consumer surplus +
operator surplus)

Methodology:

Slot Distribution by

Genetic Algorithm

Check Social Forecast New
Welfare Demand

Considerations: Aircraft
limitations

(C) Dr. Huseyin TIRTOM ,
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Why GA?
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Part 2

Random
Chromo
somes:

—

FSC part

Skymark part

Genetic Algorithm

LCC part
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Part 2 Airline Choice Model -

Indirect Utility Function:

wij =X % i +aip; + 8 + €

Observable.M‘ode are Unobservablgl\./lode Error Term
Characteristics Characteristics

where; i;individual, j:product

Mean Utility Function:

8; = a * Fare + By + p1 * Log(Frequency) + B, * Rail Time + B3 * Log(Seats) + 4 *x SKY + 5 * LCC + §;

. 1S
Mode Ch Chiallt
ode holee Upper Level Share: | M, = ————
n
Outside Good Air eV 0k

/\N Lower Level Share: | My = Y Rz * Myir
J

JAL ANA SKY Jetstar Peach Vanilla Spring

1 .
Air Utility: | Oair = ;ln Z e¥%

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017 ]




Part 2 Airline Choice Model

In the case of multiple airports:

Mode Choice
JAL-1 /\
Outside Good Air

FUK C

w- KIX /\
JAL-2

JAL-1  JAL-2 ANA-1  ANA-2

23

Assuming A=1 and normalizing outside good's utility as Soutsize = 0 ;

1 e 5Air

Moutside = 1 + edair My =

1 + efair

1
In(My) — In(Mpyesige) = Ok + <1 — ;) In(Myair) +

——

Sigma
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Part 2 Consumer Surplus Calculation

A person’s consumer surplus is the utility, in monetary terms, that the
person receives in the choice situation:

1 1 /
E(CSy) = —Elmax;(Vyj + &)1 = E(CS,) = —In ( E e""f) +C
n ail'l f—

marginal utility of Utilities Error Term
income

Consumer Surplus Change for one person in MNL:
]. JI I Jn 0
AE(CS,) = — |:ln (Z eV"J) — In (Z evw')]
&n j=1 j=1

Total Consumer Surplus Change in NL with fixed total demand

BE(CS) = [in(e%4r + 1) ~In (e’ + 1)

T:Outside Good + Airline demand

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017
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Part 2 Data s

- Standard Airfare, Frequency and Seat information are taken from timetables (2013-2016)
- Air passengers data is taken from fii ZZ#iE Y —E X% 5 1F#R (2013-2016)

(2) B3Iz —% BinE A B (A A SN =T )
FRZTEE EES Sk
MZE(ES)
= Re Bl e sEREEt CEAES 0l o7 O07666) 21213377 433122
(K : EXSE )
: : | s | e | e GEABS 1010401 c890T) 42,753,163 674,954
_ HaA bz 24— s
1 B - HLiR 894 9016082 | 12463673 | 723 CELBS 3350001 001 ?2%: 2,733,445 34,366
2 Sl N ] 514 5194566 | 7255900 nAls ARA=—0
= - CE L HS 70000 9529) 6,015,348 70,381
3 =R 678 1,160,833 | 1,747,750 | 658
- ) o DO 1 25 963 28067
4 L 1041 | 8168953 | 11,322,294 | 721 (BT 6430000 (01797)

- Ticket Type data is taken from fiZE ik Z B8R E&E (2013, 2015)

L TIREASE ST

PEIFE TEEE %% TEEEE | 2% FIHES | 04
T — | 1681 155 1552 184 122 11
B — #F 1,173 125 1779 185 21 09
I — 156 1,821 1.2 1536 17.2 70 0f
B — AFER 732 134 669 124 54 10
s — F 102 156 53 142 i 09
B — g 194 141 176 12 8 17 12

- Total Demand (including no travel) is calculated as geometric average of city populations

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017



Part 2 Model Calibration

26

- Parameters were calibrated with 2SLS method using HHI index, distance

and monopoly dummy as instrument variables
- Test results show that coefficients are meaningful and significant
- R-squared is acceptable

™ Variable | Cosficent | _tstat

Intercept

Log (Frequency)
Fare (10,000 ¥)

Log (Average Seats)
Sigma

LCC dummy

SKY dummy

Rail Time

Adj. R"2

Observations

-8.24 -19.91
0.94 13.18
-1.12 -6.50
0.97 8.86
0.25 3.82
-0.68 -2.72
-0.70 -3.42
0.71 11.20

0.71

208

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017

*Airline classification:

Unit Revenue
Airline (¥/pax-km) Group
Jetstar 7.7 LCC
Peach 7.8 LCC
SKY 10.0 SKY
JTA 12.8 FSC
JAL 16.9 FSC
SFJ 17.0 FSC
ANA 17.3 FSC
IBX 20.2 Regional
FDA 22.6 Regional
AMX 34.8 Regional
JAC 35.2 Regional
ORC 493 Regional

*Rail time is categorized as;
1: less than 200min.

2: between 200-400 min.

3: between 400-600 min.

4: over 600 min.



Part 2

Estimated Passengers
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Part 2 Airfare Calculation

We try to estimate fare as a function of distance for two
cases:

y = a + b*distance

a) In the case of competition:
- using average fares from competitive routes

b) In the case of monopoly:
- using average fares from monopoly routes

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017
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Part 2

Airfare (A H)
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Part 2

Airfare (A H)

2.0

1.0
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Airfare Calculation (Skymark & LCC)
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Performance of the Model
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Part 2 Optimization Model

Definitions:
8; = ax Fare + Py + f1 * Log(Frequency) + B, * Rail Time + f3 * Log(Seats) + B, * SKY + s x LCC

1 ve
Sair_oa = ;ln Z ernod

n CS | Consumer Surplus

P

J

a; + b, *D | there is competition
od ={ 1791 % Pod i ' petttt } OS | Operator Surplus

a, + by * Doy if there is no competition

s 7 OD Demand (including
e¥%jod g Air_od outside option)

Qjoa = Toa * 5. " 52
LneVon 14 eCdirod Utility Function
Toa San 1 Sain 0
CSOd = 7 [ln (e Air_od 4 1) —In (e Air_od 4 1)] Q Passengers
P Airfare
OSod = Z[(Qjod * jod) - (FT}'od * jod * Dod * Cj)]
i Fr | Frequency
Objective Function: S | Number of Seats
Max Z(CSOd +0S,,) D | OD Distance
od c Unit costs (¥/seat-km)
Constraints: FSC:9.3, SKY:8.9, LCC:7.7
z Frioa = FTog total z Frioa = Fj total
jod ! od

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017
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Preliminary Results comparison of 3 Cases
- Total flights to each destination is fixed No consideration of
Case 1 .
aircraft numbers
Case 2 | - Total flights to each destination is fixed Similar to actual
- Total flights of each group is fixed (FCC:99,5KY:18,LCC:17) conditions
- Total flights to each destination is fixed LCC flights increased
Case 3 | - FSC flights decreased by 10% and distributed to SKY and LCC | to the detriment of
- Total flights of each airline is fixed (FSC:89,5KY:23,LCC:22) FSC
s 40 -
c ] Operator Surplus
é) 33.4 M Consumer Surplus
om
30 - 29.0
10.5 28.3 FLIGHTS| FSC | SKY | LCC
7.1 Case1 | 117 4 13
20 -
Case2 | 99 18 17
10 Case3 | 89 23 22
0 - T T
Casel Case 2 Case 3

(C)y DrHuseyin TIRTOM-, Japan Transport Research institute, 2017 —




Preliminary Results case Comparisons

Actual Situation Case 1 Case 2 Case 3

No |Destination |Total Fr.| Reg | FSC | SKY | LCC FSC | SKY | LCC FSC | SKY | LCC FSC | SKY | LCC
1| #HFmk 5 3 2 3 2 1 4 5
2 & 1 1 1 1 1
3 (= 5 1 4 2 2 3 1 4
4 Tk, 1 1 1 1 1
5 E 65 46 11 8 64 1 64 1 62 1 2
6 e 3 1 2 1 1 2 2
7 NN 4 3 1 1 1 1
8 AR 2 2
9 F#) 4 4
10| &&E 17 6 9 2 10 1 11 11
11 #2 16 2 9 5 14 13 1 14
12 ) 2 2
13| B8 2 2
14| A 5 5
15 =0 4 4
16| f&L 4 2 2 1 1 1 1 1 1
17 X5 4 4 2 2 4 4
18] X&E 2 2
19 =iEF 14 11 3 3 3 2 1
20| RS 2 2
21| BAB 1 1
2| BERS | 1 1
23| #BER 20 14 4 2 19 1 8 8 4 15 5
24| m{iE 1 1 1 1 1

Total 185 51 99 18 17 117 4 13 99 18 17 89 23 22

(C) Dr. Huseyin T[RFSMPSaphn 33aftRiliaBs¥arch instit)t& PP 29.0 billion ¥ CS+0S 28.3 billion ¥
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Conclusions

# There are some limitations in this study such as:

-  Model parameters were calibrated using aggregate

data
- Effect of departure time was not taken into account

# Still, results indicate that:

- Better distributions are possible

- Assigning more slots to LCCs increases Consumer
Surplus, but not necessarily improves Social Welfare

- LCC slots are better utilized at distant destinations.

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017
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Future Works

# Improvement of airline choice model
- using individual survey data
- including departure time as an explanatory
variable

# Consideration of variable slot assignments to
destinations

# Consideration of costs that will be incurred by
each airline in the case of a slot distribution
change

(C) Dr. Huseyin TIRTOM , Japan Transport Research Institute, 2017
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